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«SrHx./j#zi#«i:, tfflE^*ffJBO^«r < £ Mf2^^ fflSv- 

* fi^io ct one W4 y mint zntzr-Y m%m t , Misr- h 

HufEr * »; > 7WM±.<D HtrfSr- h m^J¥ $ liiffliB v - * ff <£ tTfllr 
gEKW >fM±<7)Hiria^- h^lfflI<7)J¥$ct ») ^>/h$v^ <fc£v>Ji. Buiey- 
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h 7 > v r * 9 a x V s n \ * frMWfR b^y-y^9 m^.m i^f>4m> 

[if ^ 8 ] mur v 9 > vmMit, ffiwptz <tu o<a»j|g h ^ > v 

[IS*JI9] suffix r y * lfflia^*^J£KBSS|gL&v»<J: ? 

[m^.m i o ] fufa^& < <h *> i -o<Dnm v^y 9 

frier ? * u >9*m.mt, mttmwmwmu^mznx&t), mmm 
i±, mrie v - i 7t {iHffie k u ^ y%m.(D'>t£ < t i> x zrmti 

[»*^ 1 2] tfr8E>J?fc < £ & 1 0^11 h 9 >yx^linft^;vai 
Mfien-f-^r^^M^M h 9 > 9 <DmUY y 9 nl^M 

1- & mmmm smBizm-rz ^^jtm^K Htrie v - * * v»t± m is k u >r 
ymmx *) i>Mmmxsztix^2>^ nmmifrhi 1 ^-rti^KuvL^m 

1 3 ] mmr ? 9 y > wt . ffiriBtt^ai * 3 1 § * vtm * 

So 
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im^m 1 4 ] m ■> $> > , mi ler ^*tc* tit, n 

J£B Izmir Z>ypffl,%!)7tm t Iff^ 1 3 ^!£|5c<7)#2»{*£EEo 

[it *5 1 5 ] mur ymm±, ixiow-ixio 2 V c m 3 
<Dmm<Dmmnm£tt5-i-&^ffi,^7cmt, i. 5x1 019-3x1 o2i/ cm 

SoM^mffEpM^^i-^^^TC^t ^^-tf, If *Jl 1 4 Ufa^cT)^^ 

[If ^ 1 7 ] ttifer v 9 'J > r^ittciJlt £ Hti!E^& < £ & -fi<7)##^ 
7C*<7)^Sfi, 1 X 1 0l9~~3 X 1 0 21 a t o m s / c m3oi£H[*nc£>£ , If 
1 6 HIE«^#*#^Mo 
[If*^18] hu Wm%jtm (i> Ni, Co, Sn, Pb, Pd, Fe&£ 

[if^ 1 9] mmr y 9 <; ^^n^n^it^Mis^x^^^fi, 5 x 

1 0 18 a t o ms/cm3^±t*l., ffi^ 1 ir*b 1 8 O^-f *i7H3f2«c<0# 
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mtzmvi^mim ± k h ifeit m * & x*i t > 
mum±¥mfom±<vmzr~ Ymmtmmititzim^znfzmmzmm 

im^m 2 4 3 mmr ? 9 v > rm&wj?* < t & — sb«±, Hufei^Kfi 

[IS*^2 53 BUfB^MtJ K--7°X@(i, MfB^2col)nM31^^f^ HUt', 
na^ift^iUf/ifetipffl^iMl^Sr K-^-r^Xfl^^i-^), If^2 2 

nmm2 6 3 striae * »; &xmn, mmmitm^\ 

^m^&Ytm^-t&Yv 9 <; y vjtm^m^m^mwm\z v-y'-tzxmz 
w*^2 2^f>2 5 (D^-rti^iztim<r>^mi^mm<7)mm.^o 

im^m 2 7 3 Huifi^Mtj K-ngo^4 < t *> — «i±, mier * * »j > 
^x*k— /xeo«rtc^fr w^2 6 niem^#2»^®coMit^ 

o 

[If ^2 8 3 flffi^« K-/Ig^^4 < t fc-«*±, Huffily * 'J > 
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O 

umm 2 9 ] m^ma k- yxfi<£>^& < 1 1 — sih±, huib^ ? ? > 
3 o ] m mr y 9 v y Vjtm k - rami* , mmr- t mmmtm 

3 1 ] ffiriar ? * >; > ^tch k- ^xet±, atia**- b i&mmtm 
mit t tz im£ £ titzmm<Dmmmvi¥-mm k , mm v - * m&n «t # k u <y 
>iiit«t 0 iiM^mm^ry ? »; >^7cft£ K-yi-axefc-g-tN li*^2 5 

li*53 2] mrgw^v^x&ti, ns^tJim^siBi: 
[^33] mmry*') yyjtmit, nm^it^-r^mmmm smb^z 

[W*^3 4] BuI2^y * »; yyjtmt, Ar, KrfcilfXe^^^iff 
#£>j§^£ft£^&< fc*> lH<7>xff£^fc\ lf«2 6^3 3 0V>-f*t^tC 

[iff 3 5 ] mtzr y 9 u > ^fw^^tt ^ HtriEr y * > 7jtm<om8t 

#"1X10 !9~ 3 X 1 0 21 a t o m s / c m3<7)^B|*HC&& , Iff^2 6 frb 

im*m 3 6 ] mmr y?v> 7W$m$jm\*. frier- h ^tm^Bi 

ft * tz £ tL/jfl^co BtrlES^¥*#/i £ mm V - * ff «fc CffrfB KV^f 
•) &^J&Mffc-r&Xfl&'g-ti\ IS^2 2ri>£> 3 5<7)V^-ftL#HfSm<7) 

[if ^3 7] Hufer-y * >; >^««*±, friea^#^«n*3v^T, 
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tfc&jEiLi>mwi-r&mwAft<omi&iz]&j&ztL&^ tmm2 2a>e>3 6m>r 
lit 3 8 ] m y ?v> rmmt , v - * x if/ 1 tz u k u 4 

im^.m 3 9 ] mum 2 ^mmmnm^m. < t & tu ie v - * 

ffIS# H H H M^2*#II^W LTI 1 o»M^^f^ £ J: «K iiu 

bu I S^Sfffi £ ' < * - - > & - <h J; 19 , ^ n-e ti^mrf e^ H H H Kfli-t £ ft 

mf Kiim<7) s^4^i*{*ii <7> tt^n (o±cf - f *feit m ^ fitter & an t , 

i« $ ^wm<7> n v m%m £ mutt® izmmt t tz ktmwb \z 

ittfzimitztitz mm. iz m 1 mmytm 
mt& % tztb<D v— tf y mm t , 
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hu f £ K — kf > rig (i , hu f E nft^. ^aSIIR F7>yX^ Att^S^S o 
tfrSE V - * «fc m IE Fl/O fUt^lfM $ *i & <h , m IE p -f - -v * ;wfS 

, n M Ht#"t £ ^ffi&x* £ K -7°t^nl K - H° > /If , 

HUlfi V - xfM, buIE K W f >II^i3 X iFMtzr v 9 V > yffl&tf'f&WL £ 

[If ^5 4 4 3 IriE^fc < £ £ 1 ooA4K^SiiWf±p^-v*/wMS§!h 9 

Bus k— tf > ngii, Htris p * * ^mnm vt. 9mw^^wm <d 

mtl v-Ts WA, mFf E YV^y WMis X zmur ? 9 'J > 9'mWf^ ZtiZiK 

Bute p a k- e > ntoii Huts n -f- * ;um^B£ h 5 > 9 <Dmmv - 
ffl A#t^€#Jf co mriEr y ^ >; > rii« $ *i & t , n m & 

* ^»7nfi Sr F - y-T Z> n M K - \Z > /It , 
[Iff ^4 5J i!ufE^&< lo©|t^f{±> nf t^^SSlh 

9 > v x ^ ffl P ^ + * )ummm h?> ^ /a <h 

HiiE#2 003-3086274 



2003-001434 



^-y: 8/ 



Huie k- m y mm*, mm n r * * ^mmm v ? > v r * 9 m smftio 
mm y - * mi$t, m he k y >r y fiit& «t tflwrssr * 9 >; y vrnmrnfo ztizm 
m t , frie pf ^mwm v^y^^tm ma^-m^m <r> m gar y ? u y ^1 

i&7^J& £ tt £ flit ^ , nM£ ft-^-T & T^Vdjtm £ K — ^>nl K -\d>V 

tfffB nl K— k? > ^Igoft, mrffi p ^ ^ * ^MSBS h7^^ * ffl A*K¥$ 
^ mi IE y - 7s WM, mm K W y X XFWiUY v 9 'j y rffl&iF&WL £ 

ti&mMi. t , mm n * * ^mmm v^y^^rm iwfc^fw mie^ ? * 

\£y<?JMt^ 

5 > y y 9 m mvt^mfem t > P -v * v^yv^zm wm^mwm t 
mm y-^ mm., mm k u^y mt&& <t wie^ ^motm $ *l * n 

m t , tufS nftiiHllh7> v * * ffl A4ftNMM$JV <7) HfflBr y ^ 'j y y*fl 
*ftj&*^j£$*i*^J*fcK, pl*#4t5^«ft%3l* K-mpSK-tf> 

9~x.m t , 

MlE pi K— tfy ^IgO^, IfffE n ^ * * h ^ y v ^ ^ ffl AfltfM* 
o hu IE V - * If it. mf IE K W y flitis J: WIE^ v 9 'J y ^1S«to*3l2j£ $ 

*i * fiit t , fr IE p -v * ;nasm Yyy ; j79m m^mwm^mmy ? 9 >; 

y ^f!i£«J& Zilh W& t\Z, nl«:#4t5 ^»7C^ * K — y°i" l>nIF 

wwu*iit<fcs fet±a^wtcisfe*-r4iei±, mm^ <ti>i o^^w 

* o HtffiE y - ^ flitia «t tfflUfB K u 4 y mt&±. \z-?7 9* z> XM t , hu IE 
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iRW^*iftffci £ imiRm \zj&&-t zxmi*. mu nmv-^y rit t mris p 
^ k ssnib i 7t (± aw w k m^-r z> urn a , mrt e p m k - n° > t mr t a n 

M K— If > ^*XfI k.0)fB\~Cfit>tl%> , If ^4 4 i£f±4 6 m>-r*uHc3MR*> 

[» ^ 5 o i lute pi k— \£y rxm±* m%m.WL(Dm^mwm<D^ft 

X?£ffM-r&Xfl£&^U 

[if ^ 5 2 ] iuf£^^ < t i> 1 ^(Dm^mtm^mUY- v mm mzm 
m^izmmtztzitmiRWiz^-f&jLmte, n-ris^x ^ &x*i£&# 
■tz, tmm5 oi?zi*5 1 [ztzm^^-mwmm.(omm.-^mo 

ftufE^ff^SWMK:** LTfil 1 «»M^!f^ d £ n«fc «K fulfill! «^ 
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)\<mmm h ?>isx9mmvt*mitm±<oMur- vmm±^m 1 or- m 

it, K > ffite J: m mmitm gt-tt Z> ifm tt-tkfv* 'J > r & 

©Iff t, 

&l!8©Iflt, 

mi^iis:© ^^s^i © , m ie v * * , BfriBH 1 o r- & =t ^ 

7>y^^ffl mvt^mfem © y - x ^ut& £ tr k 1^ >r > wm *■ tt^-t ^i9wi 
fit, 

Htrie p -f - * ^Mitm h7yy7^ © m tar y * >; > riM& 
<t toi s n ^ ^ * ^mmwk v 7 y v * 9 m mvt^-mfcm ©mri s y - * fi £ # 
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y V X ? fflft WSftl Ztefc-tzm 3 OXfl , 

±o*rsar- hj»i»K±tc»2or- hm^ffl«/i^Mi-^S5(7)Xfih. 

Hufe^l<^r- h «Mi3 <t WISH 2 or- Mlfflfli^v^^cLt, 
nS*#4t4^lfiftx*«: K--/U HfrSE n ^ Hi h y > 

y y 9 >; > r fti* £ fMt" -5 & 6 (DIM t , 
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<^-vI 12/ 



m%ZW&.<r>m*k¥mfem<n, mtZ-?*? &X.Tfm%^2 <nr- \Wm\zWbft. 

tv^^^c, vmztt^&^moitm* Y--f-tz>ztizx tnep?- 

£$• K-7°1"£ tHC, V-xmi&&£Zf YU4 yiMmZMfcir Z> % 9 <D 

Huts p * Agassi ^7> v x * ffl^ws#^^BufB^' y * »; > yw$L& 
wtris yuj > mm iz , -e n -en o i^ifw * ofifSBUfcflf o^<ti- 

flffgEfl 5 <7)Xfi^^^)^ 8 OXS^OV^-f ^<7>NFjftjZ*5V»T, Biff Bp ^ "V * 

4- ffl £ & l <DTM t , 

fit, 

> y^ * ffi fttt^zH** Sr^-tr Wk<r> ItfiftiHMt £ # 3 OXfl , 

huis p f - * ;i/M3*m y^ ^fflft^*#«±ofljriEr- h mm m±iz 



tblE# 2003-3086274 



2003-001434 



^-v: 13/ 



vt^fom <nv-x mm, k u j y mt&& <t vmrnmitm * 5 1 § & ^« £ 

m-f&r v 9 <J > ^*Iit$:Mt & £: t \Z , flu IE n ^ \ * ;H!8IgS h 9 > V '7, 

9 m mt^-m^m k mtmrnitm ^\^m^h\^m^-t^Y y 9 y vmm & 

mriB-^^^^fflv^T, tuis^2 <dy- hmmmmmmirnxL, mmm2<Dr 
^ * immm v^y 9 m ma^mfem^mmr y 9 > rmmtimKit 

& X If K U 4 y %fM^WLt Z> t t i> fluffi^ y 9 'J > yffl&LK n M^tt-^ 
& ^M^TC* * $ <b K - "/I" £ fjl 9 <h , 

flu IE p ^ h 9 > v x ^ ffl^^#f^<7)flufsr y ? 'J > ^ffJte 

=t C/flufE n -f - -v * YyyV7,9m m^k^MWm <DmUV y 9 'J > ^'flit 
^ , flu IS)IWS7C^<7) & < £ & — g|J £ ^fjf, $ £ f z % n 2 O tpl^g? £ ^ 

till 0(7)X^I<h^^L, 
flufE^I 5 (OT.m&frhm8 (DUmk^^^ir M^m.^JZis^^X, AufSn^-r ^ 

^mmm Y^y"j^9m mn^-mw-m axxf/t tz \$mm p ^ * * h 7 

^fflft^S^/i^flulEyy ^ >; > ^*fI^±<7)flufEr- MfelfM^ii^B^ 

[ m^m 5 8 ] flu ie n ^ ^ jbi v?yv7.9m mw^mftm ^ £ av 
s ^ (iflu se p * \ % ^mwm h?yiS7.9m mvt^sfom <dm tzv y*v> 9*m 
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m<7)mm2<Dr- vmmmmmmx 19 urn Lx^^tzm^mmy- h&mm, 

l CTh 

HtrlE#B B B K#«#:Mtc^ Lxm 1 osn^a^ff -9 - fc iz X 0 , t>jfS#B e H ®# 
mrf5^3i#M^^^-->^i-^)>r t\z x 19, -enw^mrieig B H B Kfw^ll 

y yx*m m^mwm *$;ttmk<o m^mwm *i&&.-r & m 3 <ois t . 

*rSB»lor- h J: 0*fflHB# 2 cor- MIffliti^vX7CLT, 

nM^jt-^-r^^^Tc^^ k--/u mis n -f- -v * ^mwm v 7 yv7s*?m% 
ym>%qm \z y - 7. mm. k w > mm& x vrntmrnitm * 3 1 § #•£ & \tm * 
m-tzy? 9 } ) yyffim.zftm-r&ttkiz^ nmv^^^^mmwkhvyi/x 
9m&tt*mimizmzi&MKm*?\&&-£2>ftmzmi-z>r'y 9 \) yrmmz 

<oy~ hmmt* mzm2<nr- hmmmmmm^-mt^mo^^^^^-t 
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tti>K, mm n * * ;H2 31)11 F7>y^?ffl ^^ig^ v - * «t 
CK K W >fW^fM-f^> £ £ *> i:, itufSr -y ? 'J > r^itK pl*#4t&^ 

«/7cst * $ «b k k - y-r * m 9 ©is t , 

mU p ^ * h7>y'x^ffl om IBr y * U > rflit £ 

=fc buIE n ^ \ * frWKWk F7>y'x?| 3tf^$#Jff O mfisr v. 3"J> r^*fc 

mi ooigtmi, 
imMm 6 0 ] mm n ^ * * v^yv^tm m-k^-mwm & «t av 

* tttfrffi p -f- ^ ^ISi F7> v x * ffi A^##JS<o«raBr y * V > riR 

mris n -f - * ;i/s»n Y^yv^tm mt^mfem © m ibv * * ^ <b mm l t 
^tt±© ituier- h ife^im, is «t ^Huia P ^ * ^mmm v^y^^^mm 

gas 2 or- hm^ct 19 m^ms 5&h6 0 <D^-rtifrKum<v¥mfa 
6 2 1 hu tar rw&\z k - y-t- & n m Ht-^i- & ^m^yt 

m<D-mmt 1X1 O^-IXI 021 a t oms/cm3©^Bi*nc&l9, 
Wffiry^y>^«tcK-yi-*pM*#^*^jf«i»x*oiftJKii, 1. 5 
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XI 0^3X1 021 a t oms/cmS^iirtCl,^, fff^4 0^^6 1 
[Iff 6 3 3 HiifSfjl 2 (OSn^MSHJ; 19 , m$tt%^<7)mK^Mifcm<v^% 

£#ti\ »*^2 2 7^6 3 ^v^-rn^HC|em<7)i{iig#:^go$!iii^o 
JW*^6 5] mUft&i&jtmit, Ni, Co, Sn, Pb, Pd, Fe&J: 

[If ^6 7] If ^2 2^t>6 eov^-rn^tCfS^SgjS^r^icio-ClS 
[If*Jl6 8 3 lff^^l^^2 1 Jo X.Xf 6 7 <7)v^-f tL7)^ClSig<7)#2f#:^a 

[w*^6 93 if*^6 8 iztm<Dmtttm^wz^ir&m7FUZMz-z> 

[oooij 

[^o^-r^>s#f^if3 

*§&W&, lih^'/y^^ (Thin Film Transistor: 
TFT) ^#x.^^«^g^D f ^-<7)^it^HML, ?f)t:#l<fi(f, ^ 
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7 9 t~ 4 Y ^M^& B B B ^^g^«iE L^^S, SFJUSK ^-v-t 
>+>--, I C & tUfcPig Ijffl T § & o 

[0 0 0 2J 

-9 (PC) |6HtO*^*-fc LT/iH"C&<, — fcnm<0*\zmfo\j&ibx^ 
h 0 #UxJi\ CRT (Cathode-ray Tube) <Dfrfc> *) \ZtV fcfv 

[0 0 0 3J 

^ tiffli^ w # § & £ ft & it ft f i\ ft^ffl &%.ffi<Dtztb<r>M-kt£ mmm zm-tz 
w&zmw&7fiLtzt)-t2>z.£it^iirmx-$>Zo tz\x\ Mmmmzm^btiz 

*#Sb*»»JS £ f# «b ft & fc*£JI1± * w-r & #S B B B «• ffl ^ T T F T 

£!!3it-&Ci7^^ftT^&o 
[0 0 0 43 

■tztizxi), *)m& • mmmnmmmx, ^mifa^m^tzmi 

[0 0 0 53 
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[0 0 0 6] 
[0 0 0 73 

xitv-7./ v\s4 >wMt LxmmL%^tzfru-^-it%t:$:m^xftimt 

[0 0 0 83 
[0 0 0 9] 

mtE# 2003-3086274 



&M 2003-001434 



^-v: 19/ 



§ , &tfc^#ft:g (TFT i&tefci*) n K ^~ y ^ 'j > ^fci* BIU * * 'J 

r-y9*)>9'm®.zmi:L, mm7tmv>mm&i&T ttz 

mi& ( R£?JlJ$fIt£J tv^CfciJb-So ) ^ffflLTffft:!?- (TFT) <T> 
[0010] 

[#it^cm i ] 

#i¥8-2 13 3 1 7-^&ff 

8-330602 -^ffc 
[#If^m3] 
#Hf!¥ 10-270363 
[0 0 1 1 ] 

^ftftLt, TFTO fcfeSTcSf Sr UK •) Bfc < <0 X (i < , 
<7> V - X m&i tz \t K U > flit t & & iitttolTCt^ft!) $ H2\ 

t£tt L Ttfe*, ±ie#I^M 1 ^ <b 3 USE* $ tLT v>£ ifcffi liWTOH 
[0 0 12] 

mum smb icmi-^7E^^y-r^m^#AL^^^{±, ^<DWMx<D%mjt 
miiztt-r&mfemti^&t) > stioy^ * >j y ^tTfc>*t& ($ 1 ©y? * y 
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i> «S«Etc*0 Sftx^;^- v > k , ^7cH^#h b h S g(l£^ tlfcWtLWj 
[0 0 13] 

y y * ij > & tt * r -y * > rwi tzibKii^ m mm i ^> 

<r> X n t fuf, v-x 1M£> «t If K u >f >ff § < m± L 

, V — X fl^is J: £K K W -f >WMt LXffi&2*t2><DtemL^frt>X~$>2>o 
[0 0 14] 

>mt&*r > 9 >rmf&t-f2>vt%:<Dj3fexit, 4 jr>-&xfe<Dz<7)WM 
t±, f&OM4MK£v>T, fS H B B t4£&&fiS[itf!£-£, f&jmib^-e^s^ 
z.<r>tz#>^ ^(ox^K-ft&xii, g>m<r>r y >r7tm*&XLXVv 
9 «; >yibm*±irz - £ i«L < , l£ B B B 14£[itflT# & i^/i/oaxiKflix. 

^Fn-^f^ifi^^o K7^fA- (KSftEIK) -^MOift B B H ^7j^tg: 

<osa*/6 ? ^&v>£«smi n r-^'jy^ji^i:, j-ymtmw-rwffiv) 
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[0 0 15] 

t^tl tcfc^Tfi, ^ B B H ®«(7)i ifliv-V KM >fl^<h Lttl 
[0016] 

TFT«Lfc 0 f LT, ^W&TFTK;fclt£Jl£B£#^&i:, 

£ K W > flit <b iz , JttJfcTcft «t %> -> 'J +h ^ Mt£-« ? #£ L 

[0 0 17] 

flit t y 9') y 9~mi& t (D9tW"C & & i9 , CI <D X o £ ¥ v 9 'J y yjj&"C& 

. mm^trnz utft^ v - * mffiwtt&$imizwx.&z. t am 

[0 0 18] 

ztiizmz-x, mttm lwi^c it^mum t^-ix^^r? 9 v y 
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J: d ^^Stc^^^vJil^^v^J: L/ct LTfc, TFT <7>IEJftj Tr^ tzfrh ~ff}k 

iim$L l> -iy -J 9 v vmmztm $ -fr^ttHEx***, t f ties^h?- * 

TFT ^JtfcPf K i3 I > T & RltHO y y ? »; > & mn L, y-^U> VJMm 

[0 0 19] 

$ k , #tt^cm 3 <r> x n \z m^mw-m (TFT mmfM) ^i: r y ? > 

yffl&^WL U ftfeSTC^^y -y ? 'J > ^L/:tliy y * U > ^*££E&3r-f & 
yV& £ r^ffl -T & £ > ft K ¥ y 9 > ^^i**q?^£ L ii»Wt*, #!l x. ii\ T F 

t mm mz?-** ^mM^ tm»%L. mm& mh a*£ i: * - 1 & 0 

[0 0 2 0] 

t*Ot?, -v^^^ffM^y -y * U >^*7E*<7)v±AXfI, y -y * U >9*<Dtztb<D 
Wfi<**Ot, y-y * > ^*(0/:<6(7)iMi:ftli|r H Hl L/: (9 , 
[0 0 2 1 ] 

(i±i £o me ^t*$nf;to-e**), & s & *£ b b h k^^bi £ 

[0 0 2 2] 
[HUH £ m-ikir Z>tz*b co^m 
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£^1-&^&< ti> 1 own f 7 ^ ^ii^fifr^i-C^oT, Buffi 

* >; > ^fiit±w mi tar- h ifeit Mcoff $ (i m ie v - * fit^ «t i/mm k w > 

Hit±<7)Bure^- h^felfMO)?^ J: i9 ^>/h^v\ ffitZV- YffcBmii 

[0 0 2 3] 

* u < t gist*, mmt&mMmzjftfcztLx^^o 

[0 0 2 4] 
[0 0 2 5] 

[0 0 2 6] 
[0 0 2 7] 

*££;&U ffilB^fc < t i> 1 o<7)^^h 7>yX^li, lfflSE n -f- -ir * /HI**! 
[0 0 2 8] 
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[0 0 2 9] 

h -7 > v * * <dW)\w \z & v » r m^- $ (iiE?L^ j »-r i> mm\- \z %m £ n -c v > 

o 

[0 0 3 0] 

* & iiii icisv^T^ hu i e ? * v > f ± , But e-t- * )v \z l 

[0 0 3 1] 

•cms.® iz&mztixte*), mur ? ? »; > k i±mmm&&wt £ n r v > 

[0 0 3 2] 

[0 0 3 3] 

[0 0 3 4] 
[0 0 3 5] 
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[0 0 3 6] 

**^*6^®.t;i3^-r, mrie^'y * >^f«(i. lxio^-ixi 021/ 
cm^mmvmmnmztt^-t&^mwTtmt, i. 5x1019-3x1021 

[0 0 3 7] 

SIR S*l-&>J?$:< fc 7C3R*£-tr 0 
[0 0 3 8] 

%ijf^jtm<n : <&m±, 1 x l 019^ 3 x 1 0 21 a t o ras/cm3(7)llrt(:^ 
[0 0 3 9] 

&£||»St3i3v>T, fj|Sft!fe^7n*(i, Ni, Co, Sn, Pb, Pd, F 
[0 0 4 0] 

, 5X10 18 atoms/cm3M±t*W o 
[0 0 4 1] 

[0 0 4 2] 

m t <Dm&u& x if/ 1 tz \t m te^- * * <h itrie k 1^ 4 > mm t (nm&u k 

, $f)i:LDDi^tLtv^ 0 
[0 0 4 3] 
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&s mMM * ^is^mwwk * ft h urn t , m ^--^m^t 

[0 0 4 4] 

£>a^ifcB^U*3V>T. HUiam^#2»^«(i, ^Sfff^^^U Huffi 
[0 0 4 5] 

[0 0 4 63 

UlfK, nM^»&cfcUVi£fipM^£tJ£ K - fir h TM £ £.£~r * « 
[0 0 4 73 

[0 0 4 83 
[0 0 4 93 
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$>z>nmm^&^x, frie^«7K--7°xfic7)^&< t*>— sswu frier y 

[0 0 5 0] 

**^Jfc?&SUC*5^T, Huffi^FM^ K-yig©^4 < — gRii, frier -y 
[0 0 5 1 ] 

h^mmm^a^x, mury 9 >; y^itm v-mmit, frier- hmw 

[0 0 5 2] 

*&^JiJ£88U:fcv>-£\ frier 7 * >; >^jtm K-yxe«i, frier- Mfeit 
R^iMt i $ n fc«#<z>i»ffi n , frie v - * ®m& x v 

[0 0 5 3] 

*&^*fe^tci5v>T, friers ^ >j >r7c*{4, ni^t^iiiiis 

[0 0 5 4] 

*4^jSS^jwj3v>T, frier y * >j >y%tii, nS^t^Sii^s 

[0 0 5 5] 

*-S^*&ff^^j3V>T, ffier y 9 >) >^7tmit, Ar, KrJ3<fcO f Xert*'b 
[0 0 5 6] 

*&*jfcsa8tc*3v>-c, frier y * <; >^««u^»t*^sar^ * >; >/%t 

C0^Jg7& ? l x 1 019-3 x 1 0 21 a t om s/c m 3<7)ifcH|*nc&£ 0 
[0 0 5 7] 

$>2>nM%mjz&^x, frier y 9 ^^iitiiigii, frier- Mfrsjn 
^l?§Hb 4 imi; $ ft fii-tofr iea^#i»#ii * frie v - x <t ^frie 
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[0 0 5 8] 
[0 0 5 9] 
[0 0 6 0] 

[0 0 6 1 ] 

t , rnmmkv) mvt^mifcm ^^<hio^ o v - * m& 
axz/vu^y w&hmtiL $ *i & lift woi«± tcfse l , to , frie^- h 
stitv^ (/^itofrier- h &ft m £ mm&j izmmit t tz 

\z &£ir h TM t > MUW&v) MiK^Mfom <9 -Zti-ffti \z v - x If *t & J: U 5 " K U 
[0 0 6 2] 
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^h^m^m^io^x, mmmix^mwm^, ^mnm^^h^L, mm 

[0 0 6 3] 

hhrnm^m^a^x, m^mr v 9 >?~f«<7)^& < t i>— mm&gk 

[0 0 6 4] 

«o m i s v - * j: to te k v a v mt&mz>j& z n %> mm t , mm 
P ^ * ^mmm v^y^^tm rnvt^m^m ommr ? 9 <j y rffi$m&i8L £ 

HUlfi n M K - e > ^Xfl^m, itff S p ^ ^ ^M^M ^ > v ffl ^i£2##; 

m <d mm y - * $Mm. m i a k 1^ >r > ?f «t rar fe^* ? * > ^m^^ £ n 

[0 0 6 5J 

■f - * ;na*ii Y^yy^tm %w*mwm <vmm v - * iitrsB k ^ y fi 

* ;hh»k h7'/^^ o hu is v - * Tlf££ «t ^ Htrie K v j y w&hmfiL ztiz 
wm mm p -v * fl'M^M Y^yv^tm mvt^m^-m <d mmr ? 9 >; > r 

[0 0 6 63 

/±liiE#2 003-3086274 



#ff 2003-001434 



^-v: 30/ 



iib7> vts 9 m mvt^-mit-m P * * ^mmm vyyv79m ma^m 

<o m t e v - 7 mm, bu i e k w y mm& x z/ m my y 9 >j y 9*mm& 
Mi&ztiz mm t , huk p ^ * * frwrnm v^ypxtm m^m^m <d mtzr 
-y 9 >; y ?~mmmm s ti & mm iz , n m £ ft-^-r * ^*«7tst * k - & n 

M K - kf > t , huIB n M K - kf > /Igo^, fflr IE p ^ * * ;H[»R h 9 

> 9 mmK^Sfom^mmv - 7WMs huiekiw ymm&xiymirv 9 
>; > ^m^m $ n * mm t , tu i a n ^ * * h^y-s^tm 

[0 0 6 7] 

$n h 7 > v * 9 m m^mim P ^ * * ^mnm h?>z/x?m mvt*m 

jfcJNMfcs (7) fr te v - ^ fii-t , itrie k 4 y mma =t muy ? 9v y 9"mmt t 
xmztizmm Htrffi nf t?- ;nm h 9 > v x ? # jMfr^gMtti ?>iftiEr 

-y 9 'J >^«t*^jS$*L*««i:tc, pM£tt^1-&W^xff£ K 

7 > v '7s 9 m &tk¥&itm ofrie v - * lift. itufE k w > mm& =t wie^ ? 

* »; > Zti&ffi&t, tfrgB p ^ * * h7> ->* x * ffl 

o frier v 9 >; > ^f^is £ ft & ff ft M:, ng * ^mnit 

[0 0 6 8] 

<7)tulS V - 7s mm& «t WIS K U >f > ^*ft± H -7 7 >; % fcffc-f %> xsg i: 

IB v ^ ^ {±buWE K - kf > ^Xfl is w Tftffl ^ tL^> o 
[0 0 6 9] 
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hu f fi p m K - t: > ^Ifi £ <7) ng -cfir t> fi & o 
[0 0 7 0] 

fltrie n m k - tf > mm. t <d m xn t>KZ> 0 

[0 0 7 1] 

h z> mmnm \za^x, m a p m k - t? > /is i± , wtr is^m^ at^^s 
o -e- fi^tt^n lt> ft-5-1- * ^»tc^o k - e > ^ * fBitx £ 

[0 0 7 2] 

omrg v mm * mm n »m s * (±at^ k * xn-c« 

[0 0 7 3] 
[0 0 7 4] 

trft&K^mfcmzmmrzm i ©igt, iuia^ H B B M#s#:BinMLT^ i <n 

^ B B H f?f«£^tr^Sf*M£t#& II 2 oiig t , HufE#ii<«^/^ - - > ^*-r 
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MISrftniL-C, mrlEp^^^;i/M^H h 9 ^fflm^SWfXcofjfE^ 

to ie^^tcs £ 5 1 § ^ -?> f^ffl £ w-t z> y v 9 <; y vmm Z fit £ H 6 cox 
fit, fjfEp^^^^M^Mh^^v^^ffl^^weco-g^iittiL, mrie 

f£7coXfI<b, frlB^^^^^fflLT, HuIS^SM^tJDXL, mrlSH 2 <F>f- Y 

mm i cor- Mi^j;^2wy- hmm-mtonx^te^mmz^ ni^ft 
mm^m^m^mt^y y 9 <; na^»^$ ?>u k 1 t i> 

iz , iff IE n ^ -Y * h 7 y VTs 9 ffl %\%^*fem CO V - ^ ^Jt*5 J: £K K 1^ 

> fitt £ ff^-r & n 9 coxfi t . tu i e p ^ ^ * )vmm m v?y 9 m iti 

coiu |E^' y ? 'J y X TOfE n -Y * ^M^JJH h7>yX^ffl ftjft 

^Sfr^cotufEV-xfl^isiTOfEKP^ -etL^ttco^^2»#:^ 
4"C0HtrfEli!li^7C*co^^ < £R 7t:a6^ ^ 2 ^mflMMZfro 

mi o<Dxmt*&^L, mum7 <7)xmm^m8<Dxmik<v^?nfr<nt%& 
Hijv^r, tufEp ?-^*)vmWM h yy^^^^vt^^i^m^mtiy-y 9 >; yv 

[0 0 7 53 

& £ \Z & u > T , lulE pf t^;Hlif7 > v ^ * ffl ^ifiig^Jf CO 

muyv 9 V yyim±<Dmur- bmmmzmiRWjizmmiki tzimiRMizm 
*-t£xfi(i. mums<Dxmtmm^j &;b*u BuiE P ^--r^^M^)mh^> 
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[0 0 7 63 

tsWMin¥-mfcmzmm.irz>m i oifi<t, mtm^^-mim^nLxm i o 
soA^iiW Zftm-rz m 3 ozd@ <h , i»ffii*#o Att#*#«_LKr- h 

f*JS_toiiufBr- Mfelffll±t;^ l or- htl^ffML, lulBp^-v^^MJi 

mmifcj&-fz>m5<Dj:mt, mmm i or- h^fc-twiESi^ or- m 

* ^M^flU F7>y'^^ Atf¥$#Ji 13 v - x J: K V A > ft £ fcf& 

* ;i/32?£!BS F^y^^ffl Aft t , iu iEffl 2 or- h mffiffl^SS 

o— gpt^m^-^^^^^i-^^yoxfit, mriev^^^rfflv^T, tufBfji2 
or- MSffltii^tiDiL, HfrsfifMor- h*s*^js-r*#8oxet 
, Huffi^moft^^/io. HfrfE-^x^^J:o f BfrfB^2or- 

* ^MPIM h7> ^ fflSW*#SO|ff|Br y * > r^itt; p M^i&tf 
^^CK-mtHC, y - * flitis «t LK K U <i > mm £ Bf&-f & & 9 O 

urn t , irifi p -f - -v ^ ^iii Y^yv^zm m^Mi^m o tuisr -y * > r 

mm. is «t TO! B nft^^illhy^yXi'ffl Atf^NM&i OjtufB y - x mm 
BUfBf£ 5 (DUm^hmS OXfl^OV^-ftt^OBt^jCiSU^T, HufBp ^ + 
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mmm v ? > 9 m mm^mi&m <omuy y&m±<DM3zr- v mm 

[0 0 7 7] 

h h %mnm iz&\,*x. mm p * * ^wmm h ? > v r * 9 m a^*#w» <o 

9 t LXmm LXff%£>tL2>o 
[0 0 7 8] 

&&mm * tr^frK * t# & g 2 wig t , hu i 4v<*-->^-t 

* ffl m*\k¥-mi*m nx&v?-** ^mmm v^yv^^m m^mwm z^wn 

mm m * Mm-r %>m4 <ojm m m p ■f- * * ^mmm v?>isx?m mtk^m 
im±oommr- hmmm±izmi msml, mtzn^-v^frmm 

mm ^iit^i5 count, mum 1 ©y- h «t raifin 2 or- h «■ 

nft^;nn h yy^^9mm^mwm\zmumm7tm^\^m^him 

mum 2<dy~y wmm^mmn—wzmo hmi <otm t , 

stris-^*^ ^rfflv^T, «he» 2 vmmmmmm^iuT.L, mum 2 cor ~ 
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y?i)> rmi&zw&mt-t-z ttiiiz^ nine n * * **mnm F7>y^ 

9 m \zv-7. WFH> $[ift £ ftfc-f 2>££i>l,z, frfEr 

y ? M >r«i4HnSl«:##i-&^jf*!»x3R«:$«bU K- 7°"f & % 9 colli i: > 
bu IE p -v * ;HHi£ H F7>y'x?ffl Att3M*#B cofr far -y * >J > rmMte X 

if mm n * * )vmmm v^y 9 m mit^mfom <^mmr ? 9 > rmmz 

*3 ^ r , huie n f - * frmmm h ? > v x * jb & «t s »± mis 

¥- hmmzmm^iznmitit2imm^izm£irzxmz / >%< ti>-m$ 

tfo 

[0 0 7 9] 

* & ^ ^ X , firfB n ^ -V * F7>yX^ffl Atf^MMMI & 

«fc $ (± huIB p ^ * * ^MSUR F7>yx^ffl fttt^NMtfl confer y * 'J 

[0 0 8 0] 

tr#Mi«¥##K£fflirf-** 1 <Dxmt, m%m&n*m*mznLx%i 1 co 
« * * o * w & & 2 co is t , iu i ttmfom * > *9 - - y v -r 
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mm m z^dcr & n 4 oxfs ^ , m ie n r * * ^mmm v ? > v * 9 m mv-^m 

m h ? y ?mm^mvfm±<7)mmr- bm%m±.^m2 or- vrnmrnm 
wm 7 kMf&'fz>m5<DT.mt, mmmi or- bmm&±Tfmzm2<Dy- vm 

* ^mmm h7>v*?m mvt¥-mi*m tc v - x mm, k w > j: nmu 
mMjtm^^m^h^m^m^-^yy 9 yymmzM$L-tz> tti>iz, 
P -f- ^ )i<m mm v^yv^vm m^mw-m ^mtmmitm ^\^^^>\m 

9 'J y7$Mi&*ftf&1rZ>m6<7)Xmt, mflS n T -v ^^MliM h 9 

r- YW^mmnm^-ut^mn^^^ ^m-rhmi <^TMt, mu~?*9 
mlt, BufB^2(7)r- hm^ffl^mii^tjnxL, mris^2 or- ng^- 
Mm-fz>m8<Dj:mt. m$m$^mmm^m^, mm^^9ioxnmmm2 

^mm^^mt-t^ tti>M, mis n * * ina* k h7> 9mm^m 
fam^v-xmm&zv 1 kw ym&ZT&j&i-z tti>iz^ muvy 9 »; y?m 

fl'MfcR h 9 > v * * ffl A*fc¥-3H£J1 Ofy ISr y * 'J > rfUte «t tntuffi n ^ * 

*)umnm b ? y v ^ 9 mm^mim^muY ? 9 «; >r^Jtn, huk^x 

iO^< fct—aRfc^Ki 3 $2«Wft^il 0OX*i<h 

n -f- * frMWm F7>y'x?ffl S^^S^B is «fc Xf/ i tz (iff IS p ^ -v * 
$£g h 7>y^ ^fflA«##fMiO«rfEr y * 'J > rfMJtXOmfffir- h«Jjg 

[0 0 8 1] 

& & UWtm iz & v > x , 9 > ? ffl ^^#2»#B & £ If/ i tz (± p IB p if- -v 

^m^ih h 9 y 9 mm^mwm<Dm~i>f v 9 >rM^±omi£r- h 
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Air Er- h mm £ mam izmmt t tz \±mmh k m^-r & tm * & « 
[0 0 8 2 j 

[0 0 8 3] 

{faVVTCmvymmiZ 1X1 0W-1X1 021 a t oms/cm3<omU^ 

1 . 5 x 1 019- 3 x 1 0 21 a t om s/c m3^iirt(:^|, 0 
[0 0 8 4] 

[0 0 8 53 

[0 0 8 6] 

i>h%mwM\za^x, mut&wtm*. nu co, sd, pb, Pd> f 

[0 0 8 73 

£ WMir h TM £ £ h \z &&-f h o 
[0 0 8 83 
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[0 0 8 9] 
[0 0 9 0] 

o 

[0 0 9 1 ] 
[0 0 9 2] 

«** * -a" trft B B B Kfl« * fit x. t , ¥-mfem <7>'J?%< £i>fr* )Vffi& 

, v -xto «fc tf k u >f >««±n^ia $ h mmm y-y %>mm 
z-frLxrv^frffimz-ttft-tzxn izj&mz titer- hnmt*m-t&4?% < 

^itiSct^Ki^-r >«ct 19 * * »; >ymi$L*zh 

\zm U y ^ * y > ^J£_tor- h #£^OJ? $ (i v - xfffte J: W KV > 
[0 0 9 3] 

— gptcf^p $ tifz#&ig*mfomzmM-r axe t , lt 

, H 1 OSniL^aSrfi 1 ^ - i:i ^# B B B K#S«lO^& < t <>— ffifctth&ffcL 
, l§ B B B gfW^^tr^S#:M^#^XfIi:. #^#^^/n^ > ^-fa - £ K 
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[0 0 9 4] 

9 } ) >ymi&Z^~$-Z>o fLT, ^coYy 9 'J > ^^I^£_hCf£^t 
m^m^mmitL, znmmzry 9 >; yvmitzmm-rzo y y -ff- ht 

[0 0 9 53 

z , T&mai) s m3z zti&v-*/ vuj y mm tyyt^y rmt) £ ti %> 

Y y 9 'J > ^«J« -CM* r y 9 'J > 9*ifM±.<D-fttfY- h BI^I? < 
«fc -9 K Lt, r- M6ii^^LTX;v- K- tf>>M^^f -7 - tt^-i, 

o cjucti), Yy9*)y9*WMtv~7,/vv4ymMt[$m%:Z>¥-^yy 
Vtmt-fz>zttf~c£, v-Ts/ yv4 ymmtfy 9 yyizfefczti-f, n 
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[0 0 9 6] 
[0 0 9 7] 

Zh\z^ f&3fc<7)V-X/ PW >Ht££y v ? >; >^flJ£<>: LTffl^&Ta&i: 
iii:7-x/Kl/^> H*t t <D^U i> yEM K y y?*)> 7tm%ZX*1b ^ TF 

[0 0 9 8] 

> ^n^o^it^-s^^ffli-^ t , rv?v> v-*mM<Dfm& x y 9 > y 

£ i" & - t iff Pit g £ ft «9 , Mit77 £ £ ffin&f fcT § -5 5R|^r*«» <b *L & 0 £ tz 
, y^'J> y Ktft^ftffi^JtffctfJ*® < ft & J: -5 tc^iftt? £ & <7>T% y^'J 

>y<otz*b<n pmmm m &&&&& < r *> , tw^'j> ys&sg zn&^t 
*ij • Iftit-e § * o $ <b tc , y ^ * > y^*ftii v - x • k u >r > t ci 

[0 0 9 9] 
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[0 10 0] 

yrmm-AK mm v ^yzsxrvmiw^&^xm^ifzitiEiLtf&mir&mm 
n^mztix^&o zcdx n %nmmf&izi-z>ztx\ m^x^^z^ 
Brtc&^-c, v-x/ vu4 yMi&t^M&mzftf&xz^ y-y*';>^ 

? > r<7)tzibf2if<Dmmmmt Lti^nwi^ < > r-y * u >^ 
(# H H H K<7)fijt • y y ? >; y yjtmmm) zmmitirz z t t 

[0101] 

*4HiKl/^f f£MJt^»Mtt (LDD««) £f£ttT 

o 

[0 10 2] 

* fc, fc&Hife^&iKis^-c, r * * y rw&\±*mwm (Mm v ? yy* 
, y y * > rmm<D-u & # ^ /ifitt^ <t v - * fsit * & v > t± k u >r > if ^ 
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^-v: 42/ 



&«rr mr^oi ^ c^7 * >ymm.*mMikx*£2><7)T\ y-j 

9 v y rmm * MMit-r %> z. t # & 0 - <r> x n & m$L *mz>tztb<D mm. 

^•tr«i*i: n > * ? h i"£Ki$[£^J&1-&XfI£MC^1-&o 
[0 10 3] 

tev^sit L-ct«tv» 0 mmumtLxa. $p#ici5i>t, 

■f- -V * )vmi&, V -Xt»£ i^'KM' ZtiZm&tiMOfci&lztt 

£ T\ ^{:^7 ? »; > rfliti: v-VKM >m&£<o K— k: > VM^ft 
[0 1 0 4] 

[0 10 5] 

&#jBKfcv*t\ ±m<oy- vmwmzwwkitLfzmmz, mirm^yv 9 >; > 

«t -9 K LTf«£*i£^#1££IS<7>r y 9 } ) y 7W$LKk*^ Yv 9 U > ?*7Cl?trt s 
[0 10 63 
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^-v: 43/ 



>$mx <o i>M^mm-cyy 9 ] ) >ritm* v-y-f&ztxft ^ 0 lot, # 

IfttiW r ^ * 'J > iz it „ V - X fl^io ilFFH^ ftift i I) ft v 

> rffit&mUz 9 «; > ^xSRfc^trd*, y- h Ifelf M<7)M)¥^*flJffl LT 

y * V > «fc *) &m<OY v 9 'J y «*iAU -e - K3ftv>r y * >; 

[0 10 7] 

SlBUJK-t-*^#lL!»x*SrfiJffli-*ii:* , 'C§*o Z<D£ ■? tc^mZ^foWz 

mxLtzia&izii* *<nmi&x<DmmKmtztt-f2>mmm&±tft), m&<omi 

^fc^mzjs\,*Xli, n f t h 7 > y X ^ t:fcv>t, 

mmz\$^ nmm^-r^mmm^smB^zm-r^H^jTtm^ v 

[0 10 8] 

Lx± £ f.^o -t & fc> , y y 9 >; > /iJtc (±, y~ y ? «j > y-*7C 
*ffl«S^SI3KBtcJKi-^^#lL!»7c3(|i:. *iTv>£ c t *mWt Uv^ 

o ry * y^mmz smBjtmtztfx* < , 3S^btc*^ K-y-ra 

9 >; *-XA^f) N 1; 1 ^7 * 'J V'^ffiKjDx. 

T, |2^7^J>««t:^^ 0 ZtUZX*)^ * »; >^fiB:*7liS 
*6«btL, J; f)7^:^=5rr y 9 >) >^WbtL-&o :ok^fnmi^ 
&7cSt<hLT(i, 5mBfrbMtftitz7tmtLXP (M) , 3fliB7C«h&><b*tf 
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^-v: 44/ 



[0 10 9] 

i^ticy^'j > ?~mmz&zn&T-my>)7tmcommt lt, ^t-i± 

, f';^J>«i:ii, 1 x l 0 19- 1 x l 0 21 /c mScoaftJtO n |^ft4 
■tttfflMijtmt, 1. 5X1 019-3X1 0 21 /cm3(7)ll(7)pl^#4t 
£^«?7nff£, 7^^ftT^&dh£Jf#$i£: U^^o d<7>tEBl*I<7)itJtT& 
*U£\ v ? y y?mi)mhfrZ> 0 d^JtW-t^-ttfTk, ^r'y^'J 

>^Pp(if&fOLTi3*K ^&MB#P B W^£&£filtT;< } ) y h l±M^o 
[0 110] 

* y &m^&^x, ±M<07tm^u-mmx^^Y'y 9 >; yvitmt lt 

li, Ar, Kr, X e frbMl* titz—mt tz^W&mm^if^jtm^^o 1" 

t LT, Ar, Kr, X e ^feiStf ft*:— £ti&&ttS<a^#*7Eff t 
fttv>4, r -y 9 »J > mitC d ft h 0# TC^^^i" -St. 

< 0 d<7)£ |(:^7 9 fr**#\*7c3lt<&«Jfti: LT, lxio 

19-3 X 1 021 at oms/cmS^^jt^^^XTn^^itLTv^d.h^ 

[0 111] 

it L fc«J*0*fl Kffc £ , V - * $f*£& J:O f Kl/^^Jt«tH jiff $ ■£ Z> Z t 
TiTTo ftot, d<7)^lcj:oTfPM$tL^#S^ST(i, y^'J^^I 
i£fi, ^-v *.SvMiy-^m KW >i?J£KJt^T, * H B B ft^ 

Ogfijc^;i/^-^ftv^7ti6H, tt^Tcm^^S^it—ttiStfcL^v^ «t -9 
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^-v: 45/ 



xte^i^^m&tx^&o L/c^ot, 'i&mtmmtmmx&^tzm^r 

y 9 V y 9*itti*^ Zi^mm^Y v 9 >^Hil^#i#:il*|i:«t^ 
- £: &X £ & o 

[0 112] 

>r <d t # <7) y y 9 u y ^fiit <h , ^ -v * frffiA. v-x/Ki/^> »<<7>^h b h 

jg#c7)TO-7^y >fcf-y P a tlSs^f^TO? * 7 >H°-y P c t<DStP 

*y y&C £ & h°-y P c(±, 5 2 0 c m-liS^HiatL, ^ H B H fS i<9T07i7 
yu^&li-y P a(i, -e<7)^^Jt^R^L4 8 0 cm-lfi§i:/D- 

^-cijift&o -f&t>*>, y-y y u yyfut^ i-^^^mM, &&w±y-y • 

y > t° - 9 P a £ |g H H H ^*#<7) T 0 7 * y > tf- ? P c £ OjfcP a / P c 

< «t d n«^i-^> itt, y 9 y^m^mu 

7*/>t'-^Pa tm&*mit<7>T 07 it y >tf-y P c <hOJtP a/P ctf ? 
, v-x««/ KP^f >«««t 19 tfflitW^g < %z x 9 %Vm*Mi&Ltz& 

. I^TFT^ifM4iSt4:if, TFTIEStj0#^i3v>-r^, fi:y7 
y 'j y yxfiffi? <h iwj v^)V(oy v 9 'J > y*jt^ r 7 y > yff <b o 

o 

[0 113] 
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> ftfl^SMfc* <r> WR £ tt tz i:nl^«!»ifc tip SPN»£ K-7°1-£X 

> **X*I K M Ltli, y'^>J> ^*7C^ £ K - 71" & O flr Kfrfc o T & , & \zff 

[0 114] 

t k-mzmnztitzWMi^mfomzmM-fzjimt, ^n^mt-mznL 

U ^K^Sr^tf###lg|*#*X@t. 

fc-fc 19, ^^^n^|g B H H KfW^^^^»(7)m^i»^^f^i-^XSt. 
[0 1153 



ttJIiE#2 003-3086274 
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^-v! 47/ 



•f - * h 9 > y * 9 <OY v 9 »J > yffl&ijmWu ZfiZ>ffi& t KM Lt, 

ig<of, Aflt^flas^ v^v*frmmmY7> : yx9<Dv-xmi&, 

[0 116] 

K-kT>^XSi±, i^fftl^H, pft?wHIIF7> 

v** * v - * k i/ >f > fiite ct y y * y > ym£&ftJ& zti& mmz 

HLX, pM£tt^1-&^l«7cSt£ F-WplK-lf^^ISi:, pIK 
- fc? > ngOft, A«¥3M**tf> -9 *>, n ^ * * ^M»fli F7>yX^V- 
* flit, ffi&tfMtiL $ *i & Utt t , A*fc¥-2*fldi O -9 p -f- ^ )vm 

MM V 7>i/'X9(Drv 9 'j >^fIJt^ff^$tt^fI^^tC^LT, nim 

[0 117] 

o p -f - * * ^mmm v ? > v x 9 <d y ? 9 > ym*k±.<vY- v 

i*±o^- b*fe*i§|oJ¥£ «fc 0 &3Sv> 0 
[0 1 18] 

Ttpft^;HTFTi*rai|{: lit & Rl, fiifiioy-VKl/'f>i 

i&zftj&i-z, n m k- tf > ^ii t p m k- tr y yum t &_t^ < mm lt, 
y 9')yYWM^nm^m-th^t^\ TMtowt*mz>i><7>-e p 
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c?±ai-&o r > ? y^$u$_uf or- hm%mtmmitztitzwmx\ ni 

V-j 9') yymi&^^&liZ nSPR&tK ^)^v^ipM^^<OfliJS^i *K 
t ^-eofWo|^ H B H «^$tL^< -tUc^LT, _Uior- Mfelffll^ 

i*i Ltfflv\ Vy 9 yvmM*WtfX&h-f\ pft^;HTFT^(:t* 
[0 119] 

-V * ^M^M h 7 > v '7, 9 <D V - * fUlu K U 4 > ffi&iS X XIV -y 9 U > 

•y 9 > ym&tfj&m znz mM tdat, ni^ ft-^-t & ^m^tu^ * k - 

p ^ ^ ^SlStil h?>ifA?<DV-Z Wt. 4 >W$.& X XIV y 9 ') y 9' 

ffisamwL z ti & v¥M t , oh, n ^ * frmwm h 7 y v * * 

K— y°i"^> pi K— n°> ^ig tmit^iv^ 
[0 12 0] 

'^^v-^ K W > i¥M& X xiv ?9*)y rffl&Ltf&WL ztiz $PM t 

, m-k^-mi^m ^h, n * * ^mmm v ? > v * * or ? 9 »j > v%fMt>m 

J&ZtLZ&i&HzHLX, pM*tt5-?2>7p&!fo7tm* F-WpIF-^ 
7>y^^y-^ flit. K W > X XIV v 9 'J > 9'WM^^L Ztl&ffi 

t&t, mwL^mifcmvnti, p^v*frmmmh7yyx9<Dv?9>)yymi& 
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[0121] 

, *mi*m titer- htmmt. r-hmmt, zm-rzpfr^^ 

f7> * tciott * y * v y h ^tloU $ W\ n ^ * 

[0 12 2] 

y -y * u > ^ut t*ffix.tz *m*m t , _h Hl£lt <b *L7t h 

p?-^* )vmmm v ? > v ^ ? <d r ? ? > ymmt<D r-h mmm^m z t* > 

[0 12 3] 

^ti^coMiiTr^fi, nf + ^;HTFTtpft^;HTFT 

> ^Iit p M K— bf y 7'limt < mm Lt, pft^HTFT KJnx. 

T, n f + ^ ;V1T F T i: i y 'J > y'it ^ i Of* , TO 
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^-v: 50/ 



nft^)HTFT<7)»iCi nMtli: p m^Wfo t K- y°£ 
t)m&<btiZ> 0 ifz, nft^vfTFT^ r y * «J > YifM\z& 

v»T»i, ±m^Y- hmmmrfmiRM^nmitztix^^fzfr, y-vKw>f 

[0 12 4] 

rtti^y ? > vm^z v - x / v U 4 >mi&t imKfcf&tx^fz t lt&, 

-X/ K!/-f >fUt<h LTJiaiWC* 19 , ^WFrt^ ^6*, to K— try 

Y-y 9 y v-7s/ yv4 yw&txmtth^z ztx\ f*if*iog 

ff*£ «t *) i> Y-7°2tl, ^<Dt^<D K— k°y - vi: <fc 1) ^nUiW 

MftL, ^7 ^ 'J >»t Ltli^x Kotit^otv^-^ ±m<7)Y- 

[0 12 53 

119C, ^Ml^ 6 Lfz K— tf > K is *t & n M^MtW y c n y 

T^^f-^W-W^^fo il9(i, SIMS (2^t>fiMft) K<fc 



ttHE# 2003-3086274 



^-v: 51/ 



mx'$>z>o ioooa doonm) oftgictt^-c, 5 0 0 A (5 0 

nm) <£>{£«-Cli, U 5 f&gjgtc & o T v>£ 0 -t&fr*>, V 

-X/ K W >fM±W- h*fe*i)H<7>Jj|IJ?£ lOOnmU, V??*) > 7%. 
®.±<ny- Y&mm<vmm* 5 0 nmK £-ti\ nl^i LX 1 ) >co K 
-bfy^&fT&d^ * 'J >^*£<0'J ^<?5iftJS«i % v-x/Kl^f ^fg# 

«tV-VKI/>f> * , *fi*?ti<D IWCl^o ^^S-ef^ •) 53*tf * - 
[0 12 6] 

[0 12 73 

*f&Wo*&^jfe^3K-eii, lfo|tt#$ft:iort, bit- 
to <r> mvt^mfom k&^x, v - * ±t;Ki/-f> sw^tM $ n & m 



iUIE# 2003-3086274 
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^-v: 52/ 



Xftt>KZ> 0 ZZX\ pM K-kfy^Xfiti, ^n>rno#2g#:jf tc&^r, p 

XfftM£ffl ^ffl^T^T J: ^ G 

[0 12 8] 

pM v-^yyjiwt ni K-t? yvjimt^mx^^nx^ iv> 0 ifz, 
^t/7c*<7) k- tf >^^^^fiit±^-7x^-ea9 - txn^^\ -eoi^f 

[0 12 9] 

-t&j&jz^ r- vmmm^mmit^mm^n^i ^tx\ ^h^^nm^mmt 

[0 13 0] 

{±liiE#2 003-3086274 
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^-vl 53/ 



^ * )vmmm v ? > v * 9 mm £ ft % w^.<o v~v mmmx cn^-h 
p^-v^;uM?iMh ? y 7s 9 (Dm^mm<v~u*n&-t * ? 1 o 

£ <htc «t 19, pf t^^lllf 9 9<ntztb(F>Y y 9 'J 

m 8 <Dxm&<D^i*tifr(Dm&^i5^r, P ^ ^^mmm f^yx^it 
^#e^i3tt*r y 9 u >yw&±.<or- hti&mwktmmik-f&xmz'p* < 

[0131] 

, p^-^^^mmm v ? >^^9<Dm^^m±^^"xmtnLx^^mMx 

tBIIE# 2003-3086274 
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^-v: 54/ 



[0 13 2] 

mm. »5txe*fSB^k-c#, wti^sii^^ h^t^-t^i-s 

[0 13 3] 

rt ? ^&< ^^-^^a$tL/z^ H B H K#2g#:m^fflE^^^10X^i:, 
^-^ISHfbU ^ B B B KfM^^#tf^f^^^^^2<7)Xfli:, 4^MI£ 

e 4- ffM-r -2> $ 3 ©ii £ , ±cy- f m% m * r+fo-t & m 4 ox 

fit, IWIffcoH, n^-^^^M^Mh^^v^^^ffM^n^^itO 

I8fc, Hi <OY- YWm&£X>*%2<DY- Mifflill^v^^tcLT, g 

h 7 y V X 9 <D tz t> <D ¥ v 9 1 ; > ^11*$ * ffM -r * $ 6 o ig t , nft^;H 
SIh7>y^^ MMfc^MMMI ^ItJ;^:-7X^^ ff^-r £ t £ & k , P f 

i»#:Jf <7>^ ±12-7X7 is J: 0^2 or- htI(:Sfc*iti/^i/^«WL 
Jim t , p * ^M*JR f7>y^?(7)y^ > ^~ff J: tf" n ^ * >H! 
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[0 13 41 

, p^-v^^M^h^^vx^o^^^xtc^^T^i or- hmUct 

V) m ta L T v > flit <7) y - h #6lf 31 £ PI Mlbl" & - <!: K J: ft n £ - h 
[0 13 5] 

h £ v>ti x X|fioM3t^^\ n ^ -r ^ Jig h7> 9 izi>y -y 9 V y 

^MlfM h 7 > v * 9 £ fllto r- h IfelMX ^ 1 r- h * 
mis X Xf? v 9 y 7%fM £ fctirt Z>tti>K, nf t^^SIih^VyX^ 

(DfzttxDYy 9 y?'WMZ : }fZJ&i-z>%i6<Dj:mt^ p ?-^*^mwWk h 7 yv 

x 9 <Dm^mvm<r>~n*m\&-t * 9 1 <vr- vmm^wn 

f&-fZ>tt fcK, nft^«lh 9 y X 9 <Dfzfr(Dm 2 <DY- Mg^i 
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p missus h ^> '✓^^o^A^sK-fkLfcy-v * u > y&n&&Mj8 t -t 

Y y 9 y 7W&i]&J&-t Z> % 9 <OJM Y v 9 > fffi&iz , 
^(O^WkM^PU < t & — fflJSr^Kl^**^:*, ft 2 OflnHMflsJlfcfT ^ ft 1 0 
OXfft, $:^t^^if(Dli|^T^ot, ft5 0ZDK&ri»fcft8«> 

i^pf t7> ^M&HI l-7> v a 9 <d mt^Mi^M iz& it & r y * »; > ^'flftx 
or- hffeftM^Mffc-f &X*I£^&< t fc-EUULtS-fr X n iz LX i> , 
<7)^J^ ? l#^tL^ 0 n f t ^^111 f 7 > -77 ^ C ^ffflOf 7 ^ 'J > 

[0 13 6] 

3MW±Kl;fcv»t\ 112 or- Mgi ^StB Ltv^t^y- h^H^^ 

p^\*)\smnmh7>i;x?<Dmvt¥mi$m±.iizte\,*x^ x 

BMfcf&£fcK«fc Off*** ft* J: -? K"tfttfJ:v\, ^fticj:*), ±IESift£$lJ£ 
[0 13 73 

w^K^m^m^zMLxm 1 o^m^t - £ k £ *k ^si^swifio^ 
tern* zt\zx*) s zti^titfm&gmmzffiz.tzm&iDmvt 



ffi!E#2 003-3086274 



WM 2003-001434 



^-v! 57/ 



£&5 0IH£: % gg 1 or- hmffi£;J:<^il2or- Mlfflfll^vx^{:L 
7 > v x ? o /- o v - x vMM. K i^f > «t t^r y * >; > rfl*£ * Mcf 

h~??.>7 i or- «t •? ^fM-r* tiu:, p^^msbi 

aM«±K^j&-fra#7oififc, ^x^^fflu^r, H2 or- MgMffijfme 
x^ioj;^2 or- bmm^w.t>fix^^^mmzMLx ^ pi^Mt^.^ 

o v - x fiit, Ki^f > «t <^r y ? v vmm * M-r or fi t , 

fc*, i2OMM^0il OOX^It, 

t'^ot, ^5 0X^^fbH8 0X^OV>-rti^OB# y arCi3V>-C, n^** 

a»#«^i3tt*r y 37 >rfi*t±or- h^tm^Mflrf &x*i£^& < t 

[0 13 83 

±or- h^iiM^^m^-r^ t&iz^ p^^^^mmmh 5-/^^©*^ 



£BfI#2 003-3086274 
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^-v: 58/ 



[0 13 93 

*>. < <h V - * J: Zf K >f >ff*£ K K— "7°$ n & ^ 

(±/£J:^pM*MtW;fct^fc£tT -9 - tZWffltt LTt>4 8 

zm*), ^Mimx<Dm.mx^> o y -y * 'j > yi<z£& ttmxmzm <^t &x 

[0 14 0] 

- h*ffi^JS£^tc^f-9^3?****o -0»4CT^(2 5 0 0 rJ^iOzajg^H 
*^^)#*#itwy- Hit Ltli, W, Ta, Ti, Mo35>?>aif*ifc 
[0141J 

^zmLxmm%mz#M l n¥mfem<vmfc2titzmmz v-^-r^umt. * 
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m m 2003-001434 
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^mmitm^m^m^ 1 - 2 mi&mx ^htztb^ &<dy y 9 y yxm<vnm 

[0142] 

- - T\ ± iz X o T B B B J&S^i [b] t?-^fo] K ^> o |S B B B « Jglri* 
nbti&J #-XA£[!2 0 ^#BSL^^^f^1-a 0 
[0 14 3] 

^mMizx&ffi&n^mt-m (4>&< t^^ *r ^^mmmzmzm^htiz>) 

IS^K^S^Mco^B^^Beei^otiJ^Ji, < l l l > MfM 
> #K (1 1 0) BSSfti: (2 11) KBBft £ TiHfcO 5 0 %&±<7>M*&^£#> 

m\z^n~mt>r ^ m<vmi?) <d&wz\ i£ B H B i**ffiois^(i, (1 1 
1) K&\z*?-r^o ztuzftLx, w&n^mtmiznmKmzmuLftiikikz 
^tzmi?i<z&hti&&&^m*m<DW%ifatf±i<z < 1 1 1 > ^-m^m^^ti 

^^^11^:^^1212 0 (A) ^-f 0 HI 2 0 (A) tcjoV>-C, 2 8 1 (ifl^ 
2 8 2 (i*^ H H H fbfIlt^# B H B K#2»#m, 2 8 3 fi|£ B B B «#2||ffll, 2 8 

o 

[0 14 4] 

i2o (a) tc^i-i^u, mmitmit^ 2 8 4 ^m^^m-mmz^ 

U iit^>^B H B SItl2 8 2 £M^[fincrfi]^oT#;* tmtLtv> < <o 
Z<Dt Stt«Ex*<k^!»2 8 4(i, <111>»^oT5KS 
Ki-*ttK* s **o t#^n^>^ B B H S^##:MOffi^fih LTIi, 1212 

0 (A) tc^-Ti 9i:<lll> iSMtma^ft&o 
[0 14 5] 

1212 0 (B) HU\ < 1 1 1 > ilil^^to 1212 0 (B) t3joV>T, 1£Sftti 
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(-100) mfrbvMmftm-?, mmumm^^^^-^m-to y^—fi 8 

5ti, <1 1 1> H B B fii:4^IS B B H iSt*^o (100) St (1 1 1) Ili< 
1 1 1 > B^wffi-Cfi&v^ Jt^OT^tiTKLT 
[0 14 6] 

ttz. 020 (c) kmu is B H B ^i^^mH^B^^-r 0 ^cl-c, < 1 1 1 > 

0 < i i i > BBwS^ )c f 3 "C i> «^Ti#p>tL^^ H H H K^2i#flI-e(i, (i 

1 o) m&^wi (2 1 i) m&mmzfa t & *> % :*i^w^5o%w 

il££#>& t § tC^fitt^tf^tL^o dft<b0 2 0<7)ij§J|®(i{|jlO®KJt^T* 

[0 14 7] 

LtV^^tli, tajxJi\ m^amT-IHW (Electron BackS 
cattered diffract ion P a t t e r n : EBSP) T?S 

$ fa- jfc o 

[0 14 8] 

lt{±, mmitmtLx, nu Co, sn, Pb 
^n^*^aidrn/w— 3tts^(±«»fiso5c3if-e**Ltir, «s-cis B B B 

dKffcffiU # B B B K^-r^MO|S B B B <b^^i-tv^o7t:^T'^-e^^o Nili2o 
OS itNiS i2^'>Vt'f K^Mt^>o N i S i 2fiMMO|£ B B B 1f 
U -€-?>fS,SI»ii{±, ^.|S B B B ^^^<7)r^-V^> K*i!^*#K:MlL 

Lfri>, N i S i 2ii^^t^T-^^5 . 406A (0. 5406nm) 
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-C*> 19 , *£ B B B y'J3^^n> KflfjaT-^^&T-Se^C 5. 430A (0. 54 
3 0nm) KgM£lci£i/MI£4>o 0 iot, NiSi 2 li, >f afjg&fcig 

B B B lt£^£*:<£><0$fMt LTtiftftOfc<aT-£>»K #SfclEKi3lt&»#x*fc L 

[0 14 9] 

£tt*SExSii: LT, Ni, Co. Sn, Pb, PcK Fe, C u ^^atfn/c— 

a t o ra s / c m3^1«t^4 L t : i LTv>£ 0 
£o^**;u^#*ottfSExatiftKU:. 1 x 1 0 15- 1 x 1 0 17 atoms/ 

muitm-mm^ 2- 4 ±# l t ^ * 0 

[0 1 5 0] 

tfz, *&w<7m&jj&'?i*. ^n^mm^^-^r 
i§ B B B |£ra^^/h^^# B H H Kfiit (*is B B B 'fbliit) ^4«w^ftta$n*o ft* 

^7C^^«AL^ B B B ^L/i^ B B B S^^*)ji(i, ttttttfitM? ftTis 0 , 

i*ifi5(i^ig H H B ^s-r*^>^^, «f-^js*rtw«t ^*$ B B B *i#^»s^tta 

fc&«£MUfc£oTJiMSIi,^^ ^ B B B tt 
[0151] 

(m i nsn^as) 

0^1"^ n^^MTFT<7>{«IfI£^-m®0-e&*K (A) — (H) OJIII 
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[0 15 2J 

mi (a) K*3v>t\ m&i o ncttiftT^* #7x1^5111^^ 
7^mj:h 10-2 orfsjtfs^^JtT'^^^c^^aLTio^T^^ 

v> 0 .rolURl 0 l<0TFT*Mt5iffit:ii, 1 0 1 frh <W*ft%t£1ft 
l&ZteJ&'tZo #!l;it£\ 7°7X-7CVD^S i H 4 , N H 3 

, n 2 onttftxxfrhftmzti&mt&fcrjmm*. rm^mirmmi o 

2tLT^IL, f(7)±t:|sItt:7°7XvCVDat:J:()S i H 4 , N 2 0£*;f 
*Mf*fc Lt$2 0TIIl 0 3^liitU: 0 - O <h # <7)^ 1 TiM 1 0 2 
(^mtm.it'rJ mWk<vmmii. 2 5- 2 0 0 n m> 1J!lx.lfl 0 0 nmt U £2 
T«ll 0 3<DMUr'{ mmnmmt LTI±, 2 5-3 0 0 nm < 0Ox.lfl 0 0 

[0153] 

2 0-1 5 Onm L < (i 3 0 ~ 8 0 n m) <7)J? $ t?#^K«jg £ 

m'tZ'rJmWk (a-Sil) 104*, ^7X7CVD^^7^^i'<7) 

&%ie>l3&'CJ&m-f2>o 7° 7 C V D ft "C^b b hS T' 4 : 9kWz i t 

5 0 nm^)?$i:MLfce T*K 1 0 2, 1 0 3 tMfT-^fll 0 

[0 15 4] 

M^-C, a-S ill 0 4t:ftj!«7Cf$:ttL> M^S^Tdo a-SiM 
iM»t0Jx.(flOppm«7£i («ilt1i-7T^) 
**tr tM# WL (%m- v >r * * k? > 3 - h t T , f&Mjtm^ 

mm i o 5 znwL-t&o zzxmmmz%mmjtmi*, -v** (no 
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,l(Fe), =r/f;H* (Co) , XX (Sn) , f& (Pb) , (P 
d) ,S(Cu) ri^jltfftrt:— ^t±tt«ctt07C3RT*-6o ^tih<D7tm± 
*) fcttflB»*ti/h$v»J&*, ;i/-r-^A (Ru) , n>->A (Rh) , 
(O s) , ^'Jy^A (I r) , 6£ (P t) , & (Au) *f * ftfe&TC* £ It 
Mtg-r-5>o K-7 p -t-*tt«E7C3RO*:ttffi|R*-C*0, a-S i 104 

^M±^tt«E7C*iftJSii, ^Sltf^XSM (TRXRF) &H<t*K 
tL^o $HMit1t 7X1 0*2 at om s/cmZjgjg-eafe-So 

[0 1 5 51 

sn^fttati, 550-60 orr*3 o^4nra©7--;^i^ ; j 

Z.<7>m&MWz&\,*X, a-S i m%M^ : m\\Zft.tz-'y trfrl 05^a-Si 
U0 4ff ] i:t|[t^i:*i; > v «; -«M Klt^- «9 > fMttLTa-S i 
1104 0|S H H H ^/6^fi-^o -e-O^x a-S ill 04 {i&JMfcS *U ^ H H H 

ffofc7&*, 7>7f«i:LTfflv^RTA (Rapid Thermal 
Annealing) JMfcfcfr o T & J: v\, 

[0 1 5 6] 

HI (B) t:^tJ:^:, MilCi ^#^n?t:*g B B B K^-f 1 
0 4 ai:U- »f-ftl 0 6 ZMft-tZ Z t X\ Z<D^ B ^^r4 mm 1 04a^ 

hizw&guitL, ffigk&zfatmttzife&nt-jmmi o 4 b sr^ja-r* 0 

X|S4 0nsec) ^KrFx^fy7l/-f- (t!2 4 8 nm) **«ffl-e#-5 
o #©l/~9*-jfetf>lf-A-»MXli, StlOlilfftRftt^^j: 
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tX\ Estill 0 4 a Wtt^-^JIiD^T, limine V 

^Y -fiI10 4ali, U— if-HSMH i £ v§i*@^3Mltc J: «9 l^a^l^g: 
«t ^i^p D nR^^ H H H 14^^^fli 1 0 4 bt44« 
[0 15 7] 

±IBIfiUJ:lK 1211 (C) K^I-J^K, HJ:TFTOift«l* (v-*/K 
V'OfflSL. <t^^>ft^O^ H H H g^^^M 10 7** 

^j£S*l* 0 Mv^T, «m^<7)^<7)|t B B H K^r^^i 0 7^I^-hM 
1 0 8 ^ffM-T^o r- htt&lft 108fc Ltli, J¥£ 2 0 - 1 5 0 nm^lft 
^"'fllgWi L < , ZZ-Cit 1 0 0 nmW^ll^^t 
[0 15 8] 

^SSflHi: LT(±i^lt^#«coW, Ta, Ti, Moifcllf W^#(?)v>f 
*i^£ffl\/>*U£«fc^ 0 Zcot ^(DWM-b LT(i, 3 0 0-6 0 0 nra^l 

iL<, $iMi-eii, F«x.{«194 5 0 nmOgf**«ii:«]!iDS*LfcT a 

[0 15 9] 

#:^T\ mi (D) KTF-tZ-ll^ Y- Mil 0 9 £-7*^ t LT, * > 
K-e^^ctot, 0 7i:nl^ (>;>) 1 lO^Stt: 

riAI-^o ZcoumzX ^ TFT^fftl 1 0 7 K*5V/>T\ ^-MH 0 9 

, i o 9 ztiv y i i o^A^iift^J* i i i ti> 

[0 16 03 

11 1 (E) tc^i-J; -? hm«| 1 0 9 X 7 h&$£A£ 1 0 

8 1.1ZU is X V Z>t X ? 1 1 3 *Mt4o -eLT> -7**1 13 

, y- v mm 1 0 8*i7f>^u iiRwux ^ > *$ ti^r- h mmt 
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i i 4 £ffM-f £<> ioi:i<7)-77^ i i 3 ty- vmmmi i 4 n«t 19, 

T F T (7)#2gf$:® 10 7^ (^|f m rt f &m £ titzWm t%Z> 0 
[0161] 

Lt, C<W^T% »H 0 l±^i i9^^X7E* ($»it(iAr) 
1 1 5^^H:^t>K-e>n^o ^OISCJ:^ T F T^ttflitOltm 
LX^&mmz3hJj'*7tm l l 5^y£A£*i> y7 5"J >^'Ht£l l 77&>ffM^ 
ti^o 1 1 3 tY- hrfcmWkl 1 4 J:oTH^arv^flltH{i, 

jt^li F—\£>y& ti-f\ fe<DTFTCDV-^&£Zf 1 1 6 <h 

£o iOh #<7>##'*7£ltt LT(i, Ar, Kr, X e frbMtftitz—mi tz\t 

•y 9 'J y?%3M 1 1 7 ^^if^Ttm^-M&Hs 1 X 1 0 19- 3 X 1 0 21 at 
oms/craS^^iTCt^o ^ OIDflU =fc ¥ y 9 'J > 9*mM 1 

iJt^ft, ^ B H H ^b^tt^>o (F) nvmizttm-t&o 

[0162J 

■&tc, iIfSTO^UTfflv^:l/yX|> l l 3£B&*L£f£, C^L^^rS 
14#H^T\ ^JilflfWCtM^tfTo ^w^IIgt?, 0 1 (G 
) H^-TJ: -9 v-* • Kl^-r >m&L 1 1 6 o*MSK^j£$*ifcr y 9 >r 
litl 1 7Ci3^T. K- h° > ^Pfi:i B H B f ti/: C i (: J; *) *k£fzm&XM 

*HtmBtfc v-vyyztix^ZTfrzfy 1 1 -^*;Hii£i 1 mxv 1 
v-x • ><Si*£i 1 6i:#tltv^-7)-j^, ^-^^;ulR*ft^t> v- 
X • KW * LXY y 9 'J > 1 1 7 , 1 1 8 <Z> «fc ? 

* J^IJ: Kl/^f > flit £ <a&-£SB K £ v>T5$e L T fcfeflf tcSH U 

> ^-e § , mM7tm<vu%r k x&i)-? wM<D%k$L*wn\-r %> z t &x § & 0 

[0 16 33 

TFT<^14fM^£>^T, V-^«^;li KW >fll£ t fiSUOfl 
Tov-*fg*£i/~ti Ki/^f ymmz^xmjLt^ij^x Li n fcv^iHil* 
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[0 16 4] 

-Ot|(7)MMtLtl±, — jfeW*Jn^*ffl^-C *. <fcv^\ R T A (R 
apid Thermal Annealing) <7)jjtf£ 1) Mi Lv* 0 ijf 

tv^„ JLfW&MS^t Lt(t fi£#iag5 5 0 - 7 5 0 < C<7)$&BT\ 

-X • KW>^i£l 1 6 K- kf yyztitz nl^i!& ('J 11 0 <Of&t£ 
ftfc|p]Bt izftfrti, v-7s • YVA >mi&l 1 6 v - hJgjftUli, 1 k Ci/UVX 

Tixi&mmtznzo r? ?')>?mt&i 17 it, mn 

1 U^^iiV-T, • K W >II^ 1 1 6 t Y-y * V y ?W$L 1 1 7 <Dy-r yfr 
it^^t V )V\z S i «T07^y >kf-^ P a £*§JIS i OT07 

t/>e-^Pct^Pa/Pc SriMJE-t* t , > **tM 1 1 70t 

1 1 1 ^v-^ • K W y&M 1 1 6 <£ <9±£ < 4otv>4 0 d 
officii. ^HMffM^J: o UiiTfel^co^^^ ^x^^^^fflv^it^nti, 

LT.m lin t> & ^ fz *6 . i OifeBI iiTFT ^Mk *ft# $ ti £ 0 
[0 16 5] 

mi (H) K^-fi^n, M^lftM&&^i2Mlt^ltJll£/iP H E J 

FTOIS • E&l 2 0 ZT&m-t&o 
[0 16 6] 

f Ltftt:, l^ffi^a^^H^^av^iTK^^H^-es 5 or, 1 H# 
IH|07--^tfTK Ull (H) ^tTFT12 1^Jfi$«o 
{Cj££-£\ TFT12U«mSWC, TFT 1 2 l±K3fb*>f 
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[0 16 7] 

(I2Hlfi) 

^%miz&ij2>%2<Dmm<7> : jfmzm2 zm^*xmn-rz>o zzx-n, mm 
n^- * ;ht f t (nitmiimz Tfi-tmmmx $> 0 , (a) - (h) ojricl^ 

[0 1 6 8] 

if, Ell (A) ^-fj:^^ *-'^X^2 0 1 ±t;15iJx(^7°^X-7C VD. 

sic j: o mm. mver ^mmttz amitm^* 4 mm* t^rmm* 

hfLho *mMftZW-Xl±, m £ 5 0 n mfljg<7) S i H 4 , NH 3 , N 2 0 <DttW 

ij'^frhftmzK&nitmt'rjmwk*, rm<vm 1 rmm2 0 2 1 ltsil 

, ^<0±tCj?£ 1 0 0 nmflJ$<DS i H 4 , N 2 0 Zm^f* £ LX^2<DTi& 
§12 0 3 $-ilMLf:o H$20-80 nmflJg, #!lxJiT4 0 nm©I 

If (IS) (D^n'r^mm (a-Sil) 2 0 4 ^^XvC VD*££^tC £ 

[0 16 9] 

a - S i i2 0 4 II±C- 7^^2 0 5 <0«f i^D^tTT o - 
2 0 5 OfiM-^nti, - "J >r )V*mfr^tzmWL* a - S iI2 0 4 ±fcfi8$ U 
Xkf^-tcJ: ^#f&£»c2 0 l±H^-tcM(fL^$^^C<h^J: *Hto£ 

o ^mmfmxa, mntLxmrn-y'r^itm^, mmt txu^m^, 
m^m-fZo c\(Dt%, Y-^&mtTtm^mtWvkmxJb*) , a -s ii 

2 0 4il±^l7nilf(i, £RltmM*Jl5HJf (TRXRF) i£K<fc »K 
t^^ft&o *HJfcJ&|8-CW\ 5X1 Ql2 a t oms/cm2g^o/; 0 ft 
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, *V*>7M£-Ca -S il2 0 4^I^WH:if[:WU^ o 
[0 17 0] 

o :<7)^W7--^#i:L'Cli < 5 3 o ~ 6 o o°cc3 0 53— 8l^#p H | !<7>T- 
-;^#l3:HT ; )o ^mm^mxa, -\nt lt, 5 5 or^M^ni^g^ 

tfo/Co COSnStftLa^iiV^T, a-S i M^ffiSIv»£*i£:-^^2 0 5^ 
a-S ii2 0 4 4>Cttt^t*t:, > »J Kffc^ec. 0 , WitLT 
a - S i J312 0 4 ^^ H B H «^fi-^>o -€-<0*S*, a-S i 81 2 0 4 Jij&IUfcS 
tt> ^^--(112 0 4 a <h&£ 0 C^li^fcffl^fcinW&SKJ: *) 

ISiSMLSrfir ofcri*, 7>7'f^|gHtfflv^RTA (Rapid Ther 
mal Annealing) ^WX^gmitZft'? T i> X >Tc7) J; -9 H LT|# 
<b*i£l£ B B B KW 112 0 4 a 0|j!j B B B ®@cfn]ti, ±C < 1 1 1 > ■PH^H'CfllJfcS 
Z<D*X*i>m^ (110) MSSl^t (2 11) @g£ft t X£Vf<D 5 0%JiLt 

K^ 'f 2-10/imiioO>4, 
[0171] 

«v>t\ @2 (B) iZTfi-tXniz^ MMSf:i 0^«btL^$SSK^>f ^2 
0 4a HV— *f-ft2 0 7 5:l*ftS:i:T% i«f7-^tl2 0 4 a^? 
•bUSiglMfcU ^ H B H 14^fS]_h^-tir/;^ H B H K^^^2 0 4 b BMt^o :o 
t ^<0^f-*t XeClx+yvlz-f- (tft3 0 8 n m< 

^IS4 0nsec) ^Kr Fx^yvl/-f- (?« 2 4 8 nm) 75SIffl-C££ 



£T% ^ B B B K^^^M2 0 4 aOffiftO— jSKSht, if-B5St** 

?&J£ 3 0 0-5 0 0mJ/c m 2 . $)x_(i~4 2 OmJ/c m2-C.BB#t Lfc„ S fc, 
**Sfc3l£Sg-CWU tf-A-9--TX(i^2 0 immx i 5 OmmX lmnKOOT 
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titt%Z>±nl<zi% i mZtir}3t), . 0 5mm^ 

■f y 7°^im>kl££*ft o/: 0 -t-4^*>, fS B B HK^^«M2 0 4 a <D&±<D- if 
tc&^T, ft2 0(l<7)lx--»f'-BSJtW^tL^>^i:H^<5> 0 Z<Dt &<DU-*f- 

^^112 0 4 a (i. ^f-BBStHii^iHIHffcae^J: «9 *£ H B B ^«:M£ 
*i> iiii|p a D f^ H m^tl2 0 4 b^^o ft, :<^)i/- f-JHItxe^ 

EB S P$J^iCj3^T*£&^ffcfijl<b;i'i&v> 0 m U ISI H ft^ilj|2 
0 4 b^mtKiU y v# s #§£:LT£*K -?-tf>¥*^ffi*fl$ R afi4-9nmt^ 

[0 17 23 

*<d&. ^^^r^mm2 o 4 b (Dyfimzmmzm^Lxm^mfrmzft ^ a 

±mxmz±V) s 0 2 (C) HfrTJid^ tCTFTOiSMl* (V-*/K 
U4>m®.. f-t^A'W t&^^f^S^itfll 2 0 7** 

[0 17 33 

±fe<7^14fIit£&£^2*Wf 2 0 7 <fc *9 2 0 - 1 5 0 n 

m, ZZX^i 1 0 0 nm«t^ffl^y- h ^lifll 2 0 8 <h L-a£B&f&o 
»^»MCIi, ::t(iTEOS (Tetra Ethoxy Or 
tho Silicate) ZWMt U BMt t i> H*KfiJS 15 0-600 
°C, «f2L<(± 300-45 0tT% RF^X^CVDSt^Uf • JftjfltL^o 

VD&tCioT, ISfiJt?:3 50-600 «fi L < ti 4 0 0- 5 5 0 °C t 

5 0 0 - 6 0 OfC 1 -4^7--^*froTUK 
[0 17 4] 
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Tsrtv 9 } ) >^t:J:oT, Ip£ 300-600 n mOAiR 

9)v^mmth 0 *mmmx~^ ?mr> (w) n$^3oo- 

6 0 0 nnu 0IJxJ£4 5 0 nmt Ltz Q fLt, r/^"Xf >Pa7-->^ 
[0 17 5] 

H2 (D) t;^i-=t-9(c. 4 *y K-e^^ftjcioT, y-MS2 

0 9 £-7* * £ LTf^«#K&*j£<W*G& >) 2 10 £&A1"£o K — 
kf>^#"*£ LT, 7**7-f > (PH 3 ) MmS^6 0-9 0 k V 

, 1?iJ^(i'7 0 k V, K-Xf^ 1X1012-1X1 0l4 C m-2, ^Jx.|f8 X 1 0 
12 c m-2^-f^ 0 CtOXfm J: 19^2*^® 2 0 7 HiJV^T, ^"-hm^2 0 9tc 
S^bti-Cv^v^I^2 1 2 UtifMS^'J >2 1 O^ffiA^*^ MS2 0 
9 > 2 1 0 7& ? V±A^tL^v^Iit(±, f^^TFT<7)^-^^^fItt2 

1 1 ttt&o 

[0 17 6] 

3£v>t\ EI2 (E) U^l-id^ y- Mg2 0 9 y- 
lf)H2 0 8_ttCWv* 2 1 3 HMt^o -etT, v^? 2 1 

3£fflv\ r- h^liM2 0 8 Sixyf^u jtHRlftW y > X£ ti/c^- 
b^*f^2 1 4£ffM-t£o ^Mf^-Cti, -Ot icoj.-y^^^lKi, R I 
E ( , J7^f^7'ft>i7f>^) xyfvmat, CHF 

3£ffiv^c 0 -<7)<h ioTilcoy-r^M^^-r^ ^--y^XSIRitfi 1 0 : lg 

(i> It^^yXvi-yf^^ ICP (Inductively Coup 
led Plasma : If Sfe^^v X-r) x 7 f-^&^&jiffiT^ £ 

fcd*, 7 y ikti&wtmz & & v ? i^x.yf>y»ti j:v> 0 f lt, ±se 

iPX$n/iy- h^lf3!2 1 4 ICi »9 , ?£<7)T F TO^ig^H 2 0 
[0 17 7] 
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l^T, l/yXh-7X^2 13$-i*L^i *ffcK, El 2 (F) tCTjrTJ;? 
\,z y h II 2 0 9 *) ± § < W o X n [z i * V V v x h i:i h K- tf > 
^^^2 1 5£!£lt&o -e^>#, ^ ^" > K— tf > yfeiz iot, l/y^h77 
^2 1 5^vx^U»f2 0 7 ^«ft C;>) 21 6£i5?*JguaA 
-f^o K-e>^*^Ht, "7^^-7-r> (PH 3 ) MiJE^ 6 0 

-90kV, Mx.ll 7 0 k V, K-Xi* 1 X 1 ()15~ 8 X 1 0 15 c m"2 x $|x. 
»JT4 X 1 0 15 c m-2<h1-& 0 Z<Dt&. ^Mi^m 2 0 7 Hj3V»T\ 7^^216 
ua*>tL-Cv^i/»fRi*U'; >75 ? K-e>^^tL^75> 5 \ ±tcr-h«MtK2 1 4^ 
#SLtt^^2 1 7 <hr- h^gltm2 1 4 rt^fStb LTV^HJt2 1 8 T- 

i±, »; ><t) k - 1? > ^ojkbw^ < n * & o 

[0 17 8] 

z<Dt£co Y-\£y yy'uy r 4 )V*m\ 9 tc^i" 0 fp&2 1 7K*3i/>TMU 
±«<7>Jf[$ 1 0 0 nm<DY~ hm%Wk2 1 4 ^^Lt'J ><7> K- fcf^j&sfrfcfc 
ti&tzib^ M 1 9 tZi3V>raS$ 1000-1400A ( 1 0 0 ~ 1 4 0 nm) <T> 
\lLW-hHfM2 1 7 ^ il>f t: K- e> ti^ 'J >« t ^-6 0 ZtazM 
Lt, fl*£2 1 8lc£v>T{i, ±tcr- M£li)jg2 1 4i>m<. ^Ttlt'J > 
<7) K-fcf >^*^T&;b*l<2>/2*!>, HI 1 9 Ufc^TSSS 0 -4 0 0 A ( 0 ~ 4 0 n 
m) 2 1 8«t^»i:K-t°^^^'J>«^^o «t 

oT, |JS2 1 7ttJt2 1 8tm |WI — <7) K-kf >^*X^T*^>^H^^^t> 
<b"f\ iC- tirJ^-h^aftSM^T' § , flit 2 1 8 H K— kf > £ ti & 1 j >(7)I1 
14, ffl£2 1 7 <D1 0f&J3LtfcfcoTV>& 0 ^ft7tfltT^<, ^Jt2 1 8 T'fi, 
±i©y- h*ft»i|j5**iv»^ y-h«l0^t-6iJ|2 1 7HJt^TtBM 

fi^2 1 7m y- v^mmzx ^rnxm^mf^^ tx^m^^^^-^ 

[0 17 9] 

Tff$2 18ti, ;wi^:LT, fBf^K, 
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y rmm t y - x • KL^^>i«t^, n-rtto g w \z m^-o 

'J^^ftA^n/.iltiiL^i^ LDD (L i gh t 1 y Doped Dr 
a i n) fM$c2 1 6 Z<D±olZ^ LDDit2 1 6 Z> C <h 

T% * * i:V-A/Kl/'f > Hit £ o^-a-gS & it & * Mf D-e 

£1tiW^Z>^t tf-V § T F T O^ffltt £ |tj±t^ £ 0 
[0 18 0] 

fit, 7 t M/y^ K: i ^ 2 1 5 ^v£14#B^T\ 

Fijx.(i"a^#HmtcT^2 o^psms^tf no *mmfmxi±, m.mw^m%*¥\z 

X 5 0 0 XZfr h 6 0 0 tt* 3 0 53*^ <b 8 n , 15(1 x. tf 5 5 0 4 HM^iSM 
fcfTofco -*>RS, ^ii:'J > K-y°£;ft#fMI®ltL^y 9 >»2 1 8 
y-X • KP-f >^it2 1 7 HJt^<fc «9$i|v>r>y * U >^ffl*lTU 

* >; > yj3gtf'iTt>tl2>o fflfc 2 1 8 -C(±- 7t)^f77 yi-^) «t 9 

«J|^i<±#Lti/^ 0 Z\ti^(Dt>ZmmLX, 0 2 (G) UTF-tcfcd 
C if-^;Hli$2 1 lisitfv-;* • KW>ffit2 1 7 \Z~$%~fc LT^Ii- 
vY^Z, 2 1 9 ic^i-j; -9 t£-ftfa\zYv 9 «; >^fl*£2 1 8^fci(£S&£-£ 
&o ^OiDttfttaxe^J: 0 > ^7 * 'J >^Ut2 1 8 K«\ a*^7cm^#t& L 
T M^tc«^\ lxl0lVcm3^±«^^ o 

[0 18 13 

-0^2 0»MaXflT\ V-X • KV"f^«tt2 1 7j3«tO*LDD 

fW2 i 6 c K- t'y^^ti^ 1 ; y^S^b^lwiBftctf^tL, y-x • K^-fy 

il*2 17 0y-hWi, 0. 8-1. 5kn/DTab*), LDDii|2 16 
tf>v- 3 0 - 6 0 k O/Q-Cabofco * V y^*fHit2 1 8 

mSEiTf 2 003-3086274 
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&*fcS$rv\, £<blK l/-->f-7-7>5Hfcfe^J; 19 ^ ^^^)V%fM2 1 1 
^liV-X • KW >^i*2 1 7 t^y ? 1) >y$MM2 1 8 <£>7-7>5h3fc*^* 
h ^KiJlt&^KS i <DTO~7* / >\£-9 P a ^ISh b hS i O "7 * y > tf 
- y P c <h OJt P a /P c *iM5fe-r * fc, Y y 9 'J > 2 1 8 (DjjtfJ- -V * 

2 1 1 v - X • K U >f > MJt 2 1 7 J: •} § < * o tv»t 0 d 

[0 18 23 

02 (H) C^t±9i:, H$ 6 0 0 nmtM^^iI*l.v> 
KUU TEOSSrKftiU, itittf tW/7X-7C VD^ &L<li*v* 
ftfc&^fcSW&ififlg^fcft&o tfz, S iH 4 i:NH3^M^tLt7°7 

wm^mm^ * u tft #14 * £ & * i&m-r & 

^> o 

[0 18 3] 

1«12 2 0 C3>n ht-J^MLt, #«*t*K #iJxJ£> 

V 7lt LTiStt^tL^o $TFT 2 2 2 ^IfTFT^: LTfflv^^^ti. 

X 5 >f > £ff 4 £ £ K £ «K y-X/U7^>^ihLt If r*^- fg -^-75 ? #t 
*&£*K h/^^^f >2 0 9 <DY- hifCSo*v>tiSftSt:M^lf 
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[0 18 4] 

f Ltf^C, a*#H5C**vwi*3R#IBSC"C3 5 0°C, l ^WlOT--;i/ 
£*TW, 0 2 (H) C^tTFT 2 2 2 ^?« 0 ^^C^CIdDT, T 
FT 2 2 2 iftiniWt?, TFT 2 2 2 ±KSffc* >f J^f, 

[0 18 5] 

lU^Hiii: L/:^o tftf L tT F T(±, nmm&Mm&2 0 0 cm 
«E7C*Srfflv»r^ftJK U:»T F T <h Jt^T < Hrt s &v» & WT* «9 , & 
[0 18 6] 

Vfteli^fflT^.x-r h >J ^ft^pjfiTFTHigffl LtztZZ^ 'tfim^z 

o 

[0187] 

(*3HJfc^3K) 

nf-t^^lTFTtpf-t^^lTFT^ffliiCML^CMOSiil 
[0 18 8] 

ttJSE# 2003-3086274 
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HI 3 is «t V m 4 li, ^HMf^-era-r^> T F TOffcliIg£^-rSf®B|-e* 
Ox HI3 (A) ^t, (F) , 04 (A) rt><b (E) (DM^Lfz^-oXUmm^k 

[0 18 9] 

1113 (a) iz&^x, o i Kiifir^* >; #9*aMSft»:&£iME£fflv> 
* - <h # & o ^mm^m -e ma r ;i/ * >; # 9 * * ffl v > fc 0 ^ oit ^ , # 
7^.M^*J: Hi 0-2 orflSl&v^^jg-r^^^D^S^SLTjoV^T 
v^o :<7)if 3 0 1 <7)TFT£Mc1-£^®tC(i, S«3 0 

I*Mt4o ^XyCVDSTS iH 4 , N H 3 

Lxmik^rJ mmfrbJSL&m 2 <DT*M3 0 3 «r»JS^L7t 0 
t§<7)ilT*l3 0 2 0&ffc3ffc^>f*llOlSBE«\ 2 5- 2 0 0 nm, Mx. 
(i'5 0nmtL, |2T«3 0 3«^^tl«lii: Ltii, 2 5-3 0 
0 nm, 0flx.(;f 1 0 0 n m t Lfz 0 
[0 19 0] 

>k^, 2 0 - 1 5 0 n m (iff L < (± 3 0 - 8 0 n m) OJ? £ -C^SRflHl * 
^i-^^-^^fll (a-Sil) 3 0 4 ^, 7"7 X-7 C V Dffi^X^° 7 ffi^ t'O 

£&^&T-ff^-r&o ^M^-efi, 7°7X-?cvDii^ B H H f^^ii^ 

7X7CVDif^fflt\ TiI3 0 2 ( 3 0 3 tMfr^fI3 0 4 h^ 
tfilCi^^v^t'lIMLtc TitkJjfl <b a - S i 

mt<DWM (TFTTI±/<7^f t^^fc^S) Of5$fe£RfC£ <h 7mf£ £ & *) 
, ftlt^TFT <7)if# ft/ <77^LSv >fit «J± O ^H, £ jg-M $ ^ & d £ tft-e § 

[0191J 

-e LT, a-Si!3 0 4^M±^MStc« (^HJfe^3g8t?i±- y 3 0 

5 oi»iaiip *tf^ 0 ^0-77^305 o»*^jp a, -77)^ ?#t)^/c m 
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a - S i!3 0 4±K««fU * fcf^-KJ: «$£»i£3 0 1 ±H*&— U 
^£fflv\ LTKMcfcffiv^ (±1 0 p pmt^SJ: 

o k l fee c ^s^m 3 (b ) <D:\am^mmi- % 0 zoxiiz txmn ztitz 

03 (B) (Dtmr^ik a -S i 13 0 4 * 4r £R3tSbfc 
X«#*r (TRXRF) j£KJ: 0 aJ5ci"-6 7X 1 0 12 a t oms/cm2g 

o 

[0192] 

t iOfln&MSt LT(2 5 2 0 -60 Ottl -8I^W07--;UM*tT ; )o 

^S13*jv»t, a-S i m0Mbzm\\Ztifz-v / r)l<3 0 5ri*a-S iI304 
+ b&liZ^ y'JtOTO;^ fti^^tLta-S il304 

O^fL^Wfi-^o ^Ofg*, H3 (C) C^-Tct^H, a-Si!3 0 4li 

OigJMfcSrfirort:^ M^fi^ff^RTA (Rapid Th e r 
mal Annealing) ^g-t r ££ H E Mfc£ ; fTo "C & X V* 0 
[0 19 33 

i3 (d) izTF-txiiz, \s—*f-yt3 o 6 imnt+zzt-e* Z\<D& 

Mtnr-<mm3 o 4 a £$f>K#isiif[:u *<a*siii4&inu: c^^i 

01/-f-jfci: Itli, XeCU+yvl^-f- ($S3 0 8 nm, /^^ipg 

4 0 n s e c) *ffiv*fc 0 ^-^-ftOHai^ttli, -^*;i^-M?3 5 0 -5 
00mj/cm2, Wz.l£4 2 0 m J / c m^-cmM Ltz 0 If-A-^^Xti, 3M£ 
3 0 lllti 5 OmmX 1 ram^IRitt <fc o Ctl^ntfe 0 , MR 
^lRl^*tLTM^|6jtZ0. 0 5mm<7)^-r-y/*B-CJIIS^**tf o£„ -T&fr 
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f^K^f it§!3 0 4 a OftitO— ^IC^V^T, ft 2 0 ®<D V — >f-!H*b& f 

I3 0 4 a(i, U-^-fi^fci&fciKHifciftigKJ: ») *£ B B H ^iWfg;7$£ tu «£ 
'9i^p n n«^IS H H H 'tt^-r*)ji3 0 4 b^^o CO^ftffltl-Sl'-f-t LTti 
, /^l^^Mi^fi^^M^K r Fi^yvU-f-, XeCU+->7 
l^— if-, YAGU-f-i^:liYV0 4 l'-f-^fflv^;i^l^o *§ B B B 

[0 19 4] 

^<7>f£, |^ H H B I^^fI3 0 4 b WS?fc£#£l£*LT^ISJ#**fT ; ?o 
-LffilflKJ: 0, g| 3 (E) K^ttJ:? iCnf ^^;HTFTtpf 

^Wr^mm 3 0 7 ni 3 0 7 p ttfftJ&Zti&o 

[0 19 5] 

nf t^iHTFTipf t^;HTFT<7)^i#:l^ffii:, L£ 

^mm,j±&mm-t & bmx 1x1016^5x101 7 x cm^^m^mmxp 

m*tt5-'tZ>^®.y>)7tmtLXtfu> (B) £ K— "/LTk <£v> 0 *"n> (B) 
[0196] 

±f£<7)^2g#:S 3 0 7 n, 3 0 7 p ^lo 2 0 - 1 5 0 nm 

, i^tli 1 0 0 nm«)"^|I^y- h*feMI3 0 8 t LT^It^o £ 
ffc^SSilO^Jijfcfctt, I^T'liTEOS (Tetra Ethoxy Ort 
ho Silicate) *JGM*fc U W&£ £ i> izmRMSt 1 5 0 - 6 0 0 °C 
, 4fiL<li3 0 0-4 5 0VX\ RF^XvCVDS^UI • Jft«L£ 0 $ 

M#14£|6]±1-&7ta6K, ^ffitt^fi^Tt 5 0 0 ~ 6 0 0 °CV 1 - 4 Bf ffi 
<07--J^ff -=>T& J;v^ 0 ^-H6li3 0 8Cli, Hfc<Z>->'J :3>*£' 

[0 19 7] 
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3i#3t^T, H3 (f) iz^-rx^iz^ Ts^y 9 >; yrm^&'oTnms* 9 

^£*£fiU Zti*s*?--yyMmLX, y-H!3 0 9 nt 3 0 9 p*i 
j&1-& 0 lOfc^ili^^^i^Ltli, (Ta) &&\^(i*>"^x 

•r> (W) , ^'jrf> (Mo) T?> (Ti) ^^>31^tL7t:7n^, i^timffe 

U^i^ ^HM^Tii, 9>{T^7-y (W) £fflv\ H$^3 0 0-6 0 
Onnu Wilf4 5 0 nmtL/: o i£TOfb£ia& 
«L!»iftSS:<g:«$-li:4fcS<, 3 Opto 

[0 19 8] 

^tVF-kV^aiaot, y-Ml3 0 9 nn09p^v^? 
t L Tf£14fHt CfiISO^» ( 'J > ) 3 1 0 * viA-T & o K - fcf > ^ 
LT, > (PH 3 ) 0-9 0 k V, #!]xJ;T7 0 

k V, K-Xl* 1 X 1 0 12 - 1 X 1 0l4 C m-2, m*.l£2 X 1 Q^cm-^ft 
2>o ^(DJimizX l)it0.^r^tI3 0 7 n t 3 0 7 p CiS^T, y-Ftl3 
09ni 3 0 9 p tca*?*fCv^v?fBi*tt1g:«JKoiJ > 3 1 0 ?!> ? y±A S ttfc^it 
312t4f), MI3 0 9 ik 3 0 9 p $n^^^3 1 0 t5 ? v±A 

3 1 1 n t 3 1 1 p h&& 0 dO^S^HI3 (F) Kffl^-t&o 
[0 19 9] 

#:v>-C\ El 4 (A) tC^fid^, ||Onf t^;HTFTOy-Mi3 0 
9 n Sr— 0 0 A§ < <fc -9 * FUyXM:J:-5 K-e^v*? 3 1 3 £ 
tfc»t, tOpf-t^^lTFTt^^Tfi, Mi3 0 9 p £££>M— [o]^ 
A£ <Sv>, 3 0 7 p<D9mU*m&mtZ> i ^ * h l^v* 

& K-kf^^v^^ 3 1 4 Sri&lt&o fOf, 4 * > K- tf > ^fei:J: o T, U 
^h7^^313t3 14 £-7*? <h LT-e-^-e'ttO-^SIMiCTiKft (V > 
) 3 1 5 JttAt^o K-fcf y^iSTs t Lt, -7^7,-y^y (PH 3 ) £ffiv\ 
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£ni§Si±£ 6 0 - 9 0 k V, Mx.i£8 0 k V, K-X** 1 x 1 0 15- l x 1 0 
16 cm-2 N ^!x.lf5xi 0l5 cm -2tt4o :wigi:J:(), nft^^iTF 
T^*#13 0 7 nKfcu-Cli, P |> -7* * 3 1 3 J: ^ StB Ltv>4«« 

3 1 7 izMmmzTpmwj oj >) 31 5^ax$*i5 0 ^^fi^3 1 70— suti 

, ^:nff^;HTFTOV-^/Kl/^>iltt^-5 0 fit, 3 

0 7 nK*5V»T, UyXF77^3 13 Cl^ti, MUtO'J >3 1 5^K-fc? 

DD (Lightly Doped Drain) W$L*&&+ & 0 itz, pf 
f^;HTFT<7)fi#13 0 7 p Kfc^TIi, U h 7^ * 3 1 4 J: «9 fgft 
LTV**ft#3 1 8H*iftJKU^«L» C;» 3 1 5*^$^, Cco<h£<7) 
1M3 1 7 ti«3 1 8 <hH£;lt& nM^E^TC* ('J >) 3 1 5^I«f«tli 

1 x 1 019- 1 X 1 0 21 /c m3t 4oO>4, ifz, nft^MTFTOL 
DD^Jt3 1 8&C:fctt& nM^mSTtm (') >) 3 1 0 OR+iftftti, 1X10 
17 - 1 X 1 0l9/c m3,h^oTi3 , CO J; ^ ^fgfflT^-S § L D D^fcft 
t Ltiif^o LDDWi, ft^Wty-VKU>f>^i^ 
«B K is It 4 4> £ P U TFTt7 O U - ^ *«£ * § £ t * 

[0 2 0 03 

®4 (B) ^ti^t:, ±MnmPfmm<r>V~\dy^TMX'mmL 
tzVVT. h-?A?3 1 3 t 3 1 4 tZZOttmmLX, Y- h^»3 0 8£ 

l^vXF7^^3 13, 3 14S:iino*lltt^li, ^Xvxyfv 
**H«fc »), r- h#felfM3 0 8 0fIfbISi: l/y^ h v** 3 13, 314(7) 

i^*xe*raitnff*o7to ±iEK-e>^igtcj: vmtLtzuv 

X h7^^Tyy^I^t^ Mfe|fM3 0 8 «>SIIfl:*fTfc -SIR 
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-M±3>hD-;^i-5 0 I^iTCLt, l/y^b^x^ 
3 13, 3 14 %7)}sT v v >y-~ Lm3ti-& t&lZ, 77^313« 3 1 4^<b 

[0 2 0 1 ] 

^60 J: ^ tc-T^, d tX\ hv^^W- Mfelf)li^(±MM^^<^D 

«$I3 18m ##^C7)M^3 1 1 8 OXOfflt-Cfi, AW 

1fl 0 nm^iJg^^oTV^o 
[0 2 0 2] 

14 (C) l^tJ:^:, i^ff/itc. nft^;HTFT^|fti 
3 0 7 n £H^> J: ^ tC7 * FUy^K:J:-& K-t°>m^ 3 2 0 £f£tt& 0 

- >f * > K- tr > y-'fe K cfcoT, l/y^K7^ 3 2 0 ipft^^ 
ITF TcoV— MS3 0 9 p £-7^? t LT, pf t^^aTFT^ffi 
3 0 7 p Cpl^#4tl.^i (*>y-f5i) 3 2 1 ISAt^o Y-\*y>f1t7s 
t LT, (B 2 H 6 ) JniimE^ 4 0 k V- 8 0 k V. m*.l£6 
5 k V t U K-Xfiti 1X1015-1X1 0 16 c m"2, fijx.(i 5 X 1 0 15 c m 
" 2 i:t^c -lOlflC J: *K pf t^;HTFT^)fi#:i 3 0 7 p Kis^Xlt 
. 7--MI3 0 9 P TSI5o^^^;Hiit3 1 1 pmu~mmmz*'ym3 2 1 
&-&XZti& 0 *Tym<DY-\£yy&, ^-h*&«!3 1 9 £y>LTtf fcfctu 

±e<7>r- Mfeif^ ? )?v^iit3 2 2 ^7-- hmm^mmit^titzmm3 2 3 

- hmmm<7)m^wM3 2 3x1*^ mm.3 2 2(;jt<T*^iois^ii<^o 
x^h t.#nz. ±m<vr- h&mm&m^ mm3 2 2 izst^xmm^M^ 
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[0 2 0 3] 

ClOlfiKi: 19, flt$3 2 2 (4, ftOie^l&ifcJSK&ASfLT^* nW 
>3 1 0 ZmzZ-&pMt & «9 , tOTFTOV-x • KW >1M<h& 

* 0 sfc, fi^3 2 3(±, 9G<vi:mx~-&x2tifz-&mm<D*) >3 1 stctn^r, 
v m 3 2 1 $ $ <b ^^(Dfa^m^mti-fztm t^^xa 

««iv-x. kw^im^, ^n^K(Dm^z^^tzi-kmx\^^^^ 

ZttfX^&o Z<D£&<DYy9V> 7%M 3 2 3 K*5»t & P M^»7cSt (* 

3 2 1 OflS^jfcJKli 1 . 5xiol9-3xio21/cm3i:^o0^o 
±§EX@(;i3V^T, f (?) n f + ^ T F T 0?gttit 3 0 7 n (4, 7X^32 
0X^mWtyfiX^Z>tzisb, ^-)|32 1 (4 K-kf >^£*i&v> 0 
[0 2 0 4J 

lifi^CT^2«^l^tTTo *»0S^(4, -fi£ffJ«ffc*P (77 
£fflv>-C, ^!lx.(4*5 5 OrTMBfra^JUPMa^^T^o^o lOtl 

lx^i-tl(44v^ 0 ^Iftlllt, 0 4 (D) (1^1-4^(3, itOnft^Wl' 
lTFT<7)^i3 0 7 n(c£^T(4, V-*- K V 4 >?fit 3 1 7 C K- kf 

1 1 n, LDDfI«3 1 6(:^LTv^-y)-;^, * *;l^8W»<b L D D 

fit, f Lty-x • Kix^>n^3 1 7^fc, ^en3 2 4 -e^$ti^>^r&](;# 

1ft I/:, t^pf + ^^!TFT^iff|3 0 7 pi^^t^ V- 

* • k w-f yffi&otmizi&jiLztLtirv 9 >^««3 2 3 p k- 

m-fiK ^-^^^M3 lip, • KW f«#3 2 2 CifiF|EUv>S-7 
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3^£, |5]«H^n3 2 4T^£ft&7j|6nc^i&£-£& 0 -WMfellgCJ: 
J? , r-y * >rffit&3 2 3 Uli- ^iHIISLT < &tz*b^ ¥ v 9 >J > vm 
i&3 2 3 Hi3tt*-y 1 X 1 0lVcm3j^±t^otV^ o 

[0 2 0 5] 

7 t LDDti3 1 6 K-fcf >^£*i7t n2PF#6^ (U >) <b > pi^^M 
TFTOV-X- K W >fSf£ 3 2 2 CK-tf> $ titz p M^M^J (* 
^ttft&PIBtMTfrft&o *:<7>m^ nft^HTFTWV-X- Kl/^f > 
«i*3 1 7 <7) v - h jgJfilKi, 0 . 5 - 1 k n/DgJK t £ •) , L DDM 3 1 
6 Ov- MKtfiHiSI±, 3 0- 6 0kn/Dt^o/: 0 £ pft^MTFT 
<DV-X • KW >«3 2 2 cov- H&#iHit±, 1-1. 5kn/Dg!TC* 
ofc G L^L&# ? £>, ^7^'J>yit3 2 3i:^^t(^ K-fcf^^fifcn 

3 £HIfc ^otv^o 1SU p^-^^;l/MTFT<7)#3g^S^io^T, ^-y? 1 ; 

7-?>frilbX'*? h JWlfcttS^iflKS i^)T07ty>t:-^Pa <h|£ H B H S i 
OT07*y>tf-^Pcfc OJtP a /P c £i!W5e1-* £: , ^^'J> ^IKi$3 
2 3 <D^j^ ^ * frfflfc 3 1 1 p * V - * • KI/>f >ff 322£f9*£<&o 

[0 2 0 6] 

HI 3 (D) H^-tidK, * ffl«if*IR£SJ^*o S'fb^ ^^M, SI 
fb^>f3R»l, f/:l±ilt»^«4 0 0- 1 5 0 0 nm (ft^toKti 6 0 
0 - 1 0 0 0 nm) (Oi$«t^o ^Jtt&BWi, IBIJ? 2 0 0 nm« 
^-ftlS3 2 5 tmWl 0 0 nm«t-fil3 2 6 tZmmfttl&L, 2MM 
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m&S i H 4 tNH 3 ^l^i:LT, MltiT E O S t 0 2 *WMt 

[0 2 0 7] 

$ <b 300-500 TCT 3 0 55— 4 BtP^flJt^^M^tf^, 4^S#/i £ 
fcflsf&U TFTSttS:MH4W^# >^*'J yy#y K) £»3aKt 
4 1 0°C, lBtf4«I^1fof: 0 «FM«I (tt:if^^lll3 2 5) H 

[0 2 0 8] 

^^tT^^-'i'AwriKaotTFTWli • E*ft3 2 7 *MtSo a 

i: LXtktfhtiho -€-LT*^tc, 3 5 0°C, 1 B#F B ^(7)T--;i/^tf v\ EI 4 ( 
E) C^tnft^iHTFT3 2 8 <h p f t^;HT F T 3 2 9 
-Bo $^DMi:tL>i:t, r-MS3 0 9 ni5J:O f 3 0 9 pW±i:(>3>^^ 
h*-;i/£IS:ttT\ Kt3 2 7 Ci ^M^ttlHiit^o T F T £ 

[0 2 0 9] 

&±<DnMfm^ L/:^ot^ L£^*L^*i?)T F TOt#a*»llltli n 
ft^JHTFTt"2 5 0 -3 0 0 cmVv s. pft^iHTFTtl 2 0 
-15 0c mW stS<, iffltmJ±(±NMTFTT- 1 Vg)t, PlTFTt 
-1. 5 VfIS£2NtCJMff&#14£^1- 0 ^lilt^Ucnft 
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^JUTFTipft^^STFTi: U:CMOS «iiHIS&T\ 

[0 2 10] 

^^ITFTi:pft^;VITFT ^OTI tcflf L/:CMOS t»it <D m i& £ # 
[0211] 

El 5 £ J: 6KH 6 (i, ^Ifit^f^T F T^^Xfl^^i-BffBEIT^ 
«K El 5 (A) frb (F) . 0 6 (A) frb (E) WJHU L^:^otIg^ 

[0 2 12] 

tlcoi 1 ^?>i3 Olftiitit^Mt, 05 (A) iz&^X, ii'^Ts 

m$L4 o i<oTFT^ti.»:, mitmit^-^mm^b^^rm^m i r 

114 0 2 ^ BEft^-f *Mri»fcfc&£2 0T*lllS4 0 3 ^tiML, ^v>T 
, 1?!lx.J£~5 0 nmc7))¥$(7) a - S ii4 0 4 ^Mt^o fit, EI 5 (B) 
^■f«t-9*3, ^<bi3 0lMii:iMft(:j: *k a-S i JgU 

0 4iS±C-7^jM 0 5<7>^*^iP*tf^o 
[0 2 13] 

H 1 <7>iU^M;a^tfv\ a-S i 14 0 4 C^JJD^nfc-y^^M 0 5 
WUT, a-S i!4 0 4 £@ffl^"Cig||fl;U IS 0 B H Ii^tl4 0 4 
a£t#& 0 C10*c®.**ia5 (C) Kffi^-r& 0 fit, El 5 (D) IC^I" «fc 
, 1 ^f,|3W»|i:«WSt\ P-^f-^4 0 6 &HB#tU 

-^|S H e H ®^^^M4 0 4 a?>i{§H H H 14£|Bj±$-t*\ J: »3 i^K&^JIK^ >f 
4 0 4 b <hi-^ 0 
[0 2 14] 

*<0&. IS H a H K^-r^M4 0 4 b WS*«««:|Sfe*LT3RT-W^«IS:ff lo 
±f£Xf!tcJ:i9, El 5 (E) K^-f J: ^ iCnf t^;HTFTtpf 
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^ITFT (D^mWm htz%> mWm^M'r 4 mm 4 0 7 nt 4 0 7 pi tfltm 
[0 2 15] 

;a^, wtr^cT)^ i h m 3 (vnifcftm t mAix<Dumr\ ±m<Dfemm t%z> 

IS B B a f^-^tl4 0 7 n, 4 0 7 p £H ^ J: n tC N #!lx.f£'J¥£ 1 0 0 nm^^t 
^^ftl^y- Mfefl4 0 8 t Lttlt-So ^llt^T, [15 (F) [ZTf.-t 

) £*£»U -=a£^-->^lMLT, ,y-M!4 0 9 ni 4 0 9 p^ 
[0 2 16] 

^ (V >) 4 10 £&A-f & 0 ^OXfltcj: ^ i^jjc^Ji 4 0 7 nt 4 0 7 pC 
&^T, ^- MS4 0 9 nt 4 0 9 p ^SfrnT^&v^f l£(ifg;flftjt<D >J > 4 
1 0 t^&A $ ti^Mlt 4 12t^l), h mil 4 0 9 n , 4 0 9 pCvx^^ 
4 1 O^&A^a&^II^fi, n^-^ F T t p -^^M 

TFTO^-v^;lxfI^4 1 1 n. 4 11 p<h&& 0 I(?)ti^l5 (F) IZfflm 

[0 2 17] 

EI6 (A) \Z7^-f^n\Z, nf ^^JUTFTC^^tli, M 
S4 0 9 n?:Iv\ 4 0 7 n o£|4i g|$£®tB J: d \zy * Y 7, 

M:i4 K-e>^TX^ 4 1 3 £l£tt&o -^<hi, pfn^;HTFTO± 

K — t: > IcioT^ 4 1 3 t pf t^MTFT^f - 

S4 0 9 p?:7X?at, jSttfIiii:pI^#4t^M (*^f?f) 4 14 
£&A-f£o K-f>miLt, (B 2 H 6 ) 1m&mJ±£ 4 

0 k V-8 0 k V, #!JxJ£7 0 kVi: U K-Xf(i 1 x 1 0 15- 1 x 1 0 16 c 
m- 2 , tfdx.tf 7 X 1 0 16 c m-2t-f& 0 Z(DT.mz£ >0 , nf t^^ITFT<7) 
4 0 7 n K£v>T(i, 7 4 I 3 X gtitj LT^&fIit4 1 5 Hi^jft 
JtU^^^^A^tL^o fit, pft^^STFT<?)^l4 0 7 pi:i 
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wCt±, Y- h*@4 0 9 pTSR<7)^--V^^^it4 1 1 p mYmfMA 1 6 Cffi 
ift£K***4 1 4^r±A$n^>o it4 16m fcOIgtMBaftSKSAS 

£ Q Z<7)t£<Dffit&4 1 5 flit 4 1 6 K £ It h p iPFM*$Dnfit 4 1 

4 WjRtfaftJSti 1 . 5 x l 019-3 x l 0 21/cm3i:^otv^ o 
[0 2 18] 

Mv>T, BI6 (B) Kgr*-J:-9 nIMo K- feT >**XfI-eflJffl Ltz V 
hv*? 4 1 3 t pf t^;HTFT©y- MI4 0 9 p£flJfflLT, 

- hmm* o 8 *x7f>^u s^WK5*«Mb$*Lfcr- M§ti4 1 7£ 

ffMtSo Wltli, RIE CJT^f 0^t>x 7 f>^) £fflv* x 
xyf>miLt, CHF 3 £ffiv\ ^5 0nra(0X7f>y^tf^o/: o 

> ttz^y^-^^ifT. £ LTfi, C F 4 ^S Fe^<7)'ftll^'7n>^^x iflJfflT§ 

* o ft, ^n^ff^-efi, ^ yo-tx -er- h *&ff jh 2 0 8wx^ > y % 

. XfEXffHJ: *K Sioi^p^-v^^aTFTco^- Mg4 0 9 

Mfe«4 1 7<7)^I9(± N nftT^HTFTfiftl4 
0 7 n 60|Ii^4 1 5^i^pf -r^iHTFTfff$i 4 0 7 p^«4 1 6 <D 

[0 2 19] 

I/y^hv^^4 13«iL^i IH 6 (C) H^rTct^;, £ £§r 
nf t^;HTFT<7)f2|fl4 0 7 nCfc^T, y-M!4 0 9 n^ 
—019^:^ i^:7* H-/XH:U K-kf>^-r**4 1 8 £f£t:)\ 

pif-^^MTFTUio^-Cfi, M14 0 9 p £ £ <b H— EI *9 A # <Sv> 

> ©14^4*4 0 7 pO£f.*i§B£Sai£-£& <fc^ h HC<fc* K-kf> 
^t*? 4 1 9 £l£&t&o -eof^, K-k?>**&^«fcoT, l/-^l>7^ 
^418, 4 1 9 ^-7^7 t LT-etL^tL<7)###^H7F^ C; >) 4 2 0 £ 
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SS?Sj£^y±A1-£o ioi:^ K- kf> fit?, t LT7 * x y i y (PH 3 ) £ 
fflv^ £niim/±£ 6 0 - 9 0 k V, 7 OkV, K-Xf^ 2X1 0^1 

XI O^cm" 2 , 5X 1 O^cm-^t^o Z(Dt£^ Zil^ftKD^-mfa 

I4 0 7 nt 4 0 7 pi: H&v^T, 4 18, 41 9 \zWt>HX^^WM 

c ±m<vr- h&mi&4 1 7 tutu >tfy-\£yyztiz>i)K ±u^si- 

[0 2 2 0] 

C^t#<7>K-b°>^yn-7T-r^^Ell 9H7F-fo fI$U 2 2 H&^Tti. 
±if<7)J¥£ 1 0 0 nmor- M6II14 1 7^^LT'J > O K- tf > ^t^t^ *> 
El 1 9 lCfcv>T^£ 1 0 0 0- 1 5 0 0 A ( 1 0 0 ~ 1 5 0 nm) <T> 

Lt, ±80^r- Mfe$fm^Mft$tl/cfW4 2 4 nM24p K&^Tti, 
±tcy- h^lSM<7)l¥$^IIW^-e(i 5 0 nmt ^oti^<7)t\ El 1 9 K 
i3V^T^$ 500-1000A (5 0- 1 0 0 nm) <D&WtfW& 4 2 4 n <h 4 
2 4 p<7)^ltlg|fH; K- \£>7ZtiZ> >Oifta?fcfe& 0 ioT, fi4 2 2 

±mv>y- vmmk-hmwkitztitzw&A: 2 4 n , 4 2 4 P m—<?> 

V-^ytfJimxjb&^iifrfrfrh-f, -k^^mmm^Z, WMA 2 4 n, 4 
2 4pt: K- fcf *; fl*$4 2 2 O5^±i^otv^ 0 

-ettfilfC^ < , Hit 4 2 4 n, 4 2 4 pf(± % ±m<VY- MfelW^JfV^, 

r- h^itm^i¥v^iit4 2 2 ^ifc-<Tffi^6tj^i^v^niim/±^'; *>t^ 

^KIBft, ^ H H H 5f -*Ur*tLT, ffi&4 2 2 *Cfi, r-f^liMKJ: 

10 2 2 1 ] 

^<DX.mz£ *) , n^-V^^STFTtCioV^T, tS*£ 4 2 2 fif£<7> T F T O V 
4^#:/S4 0 7 nUioV^T, h^X^4 1 8 ICS =b*U fl&aftjgO 'J >4 2 
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, LDD (Lightly Doped Drain) fl*&4 2 1 Blt^o 

tL7t:fM4 2 4 p (i, y v 9 'J >rffl&b% *) s W 7, Fvx^ 4 1 9 ^mt>ti 

pft^;HTFTWV-X- H 'W >flit4 2 3 ^Mt^o y-^'J^/li 
i*«4 2 4 nt4 2 4 pii, ilgfO* ^Sf 4 1 4 KflDx.TJftiftJS*) 'J >42 
0^t>-ii:T V-\z>yZthfztkW;tZi:^X^2>o Z<DXo KL"C\ ffiBl^ 

^ I) £ d fc ri ? -C § So CI CO t # cor y ^ >; > ?*ff 1$ 4 2 4 n , 4 2 4 p Hi5 

tt& nWtei c; >) 42 o<Dm*pmmii 1x1019-1x1 021/cm 

HMOTtm (*)>) 4 1 0 coM't'aiJS fi, 1 X 1 0l7~ 1 X 1 0lVcm3£&o 
[0 2 2 2] 

^v^T\ h-rx^4 18,41 9£Bk*L£^ C tifc^RSte^B^T 

. Wx.JfS*M^U-C#2 0S!L« ! a«:fTdo *IMit-i±, 5 5 OX?-? 4 8$ 
KOin^aSrff^o^o -co^MXfi-e, ftlftL^2|fti4 0 7 n, 4 
0 7 p H&i^Tti, y-x • >mt&<D*?\.m^ftZf&Ztitzyv 9 y y^iMM 
4 2 4 n, 4 2 4 p KftiftSK K- fc: > tLTV>& y y£**3S^ ^cofHt 

■tho tfz, l«4 2 4 n, 4 2 4 p (i, ±«coy- h i»«WR»IRfk03»*-e, 

& (9 , &&xv&*?^ttm& B £ {yyy y > > k) ^-7^ ^co^^f-9- >r h t 

LtMtSo itub^y * V y fflm&JlZ-mib. nft^ITFT 

(0ff#i4 0 7 n(:i3^t(i, ft^^il4 11n, L D DflWft 4 2 1 & X 
- >H«4 2 2 C^Lti^-'^J^, fr^)Vm*kfrhL 

DDfM, ££>t;y-X- KI/>f>^ Ltr-y 9 'J y VifMA 2 4 n^t 
> 116 (D) co&flu 2 5T^£*i&;£[finc^!!j£ii-& 0 y y<DHif K— fc? > ^ 
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^4 2 4 nc7)t^^EEfiJ^Ci^v^<7)T\ * U >»4 2 4 n K ^ y * 
*46£>*i-2> 0 pft^wHTFTO^i 4 0 7 p Ki5V*-C4>, V-X 

• y ffi&<D9W& iZ&fSl £ r y * 'J > 4 2 4 p nft^;H 

FWy * U yymMA 2 4 n t|5|I{:*tt:SSv^7 * >; >n^^tL, 
ft^W4 lip, V-X • KW 4 2 3 C?fiLO^-7 Yfr* 

, *--V*;HgSW»£>V-X • KW>tM, Lt^7 * 'J yy*W$L4 2 4 p^ 
I^Mc^cflU 2 5t?^S*L&;£|n]K&i&$*&o Z.<DY v 9 V > 7<ntzib<r> 

m 2 mmmxmz x ^ x 4 2 4 n , 4 2 4 P ct±. nmitm 

ip^m Lx<&tzsb, mm7tmt\ 1 x 1 0 1 v c m^i±<Dmm t%& 0 

[0 2 2 3] 

ttz, ZKDm^Mmnmx, nf t^^HTFTOV-^ • K>Oii4 2 
2 £ L DDHit4 2 1C K- \£ yYZtifz nl» (U >) t. p^-V^^M 
TFTOV-X- Kl/'f >1M 4 2 3i:K-tf>/S ft*: p M^M^ (* 

i«4 2 2<7)y-MtAfili, 0. 5 - 1 k fi/Dfijg <h & 0 , LDDfi|4 2 
1 O v- h&tftffili, 3 0~6 0kfl/DT^o/: o ifc, pft^;HTFT 
COV-X • Kl^f >^J£4 2 3 0v- hiSDLli^ 1-1. 5 k a/DiSt* 
o£o L^L&rt ? £>, * 'J yym*&4 24nh424p K*3V»-CI±, SUA: 

WLfrtmLtivmtiivx^&o ^<^m^.<7)m.mtm^x^tK tftlix 

7^>k-^Pat ISh b h S i<?)T07t/>tf-^Pci: <Dit Pa/Pc 
<W©.li TFT *> » $ n & o 
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[0 2 2 4] 

H6 (E) mmm%m* : !ttf&-f2>o I)f2 0 0 nm<7) 

mtTJmWkA 2 6 h3IJ?7 0 0 nm<7>gHb^Ml4 2 7 <h£W!M;U 2 

Bfiittt/^o £<bK, 3 o o - 5 o o°c-e 1 B#p H mS^lWS£fr n 0 ZtiiZ 
J: IK iRIffiiii (#U3fl:*->ff!l!U 2 6) ^2»#SiJJ:^r- Mfelf 

[0 2 2 5] 

^>i:7JK--)A<7)riIi:J:oTTFT(7)ti • @SI&4 2 8 =Sr^Jffii"* 0 M 

t LTi^tfbn^o fitfii:, 3 5 or, \mm<Dr^-)]^k^ s m& ( 

E) i:^tnft^^ITF T 4 2 9 i: pf t^;HTF T 4 3 0 ££5fcJ&£-£ 
ho SfcKifrlSKJ&t-C, ^-Mi4 0 9 nJ3J:D i '4 0 9 p(7)±(:t3>^^ 
h*-^£i£tfT, E*M 2 8KJ: $&35fcm*W*SM£i-£o TFT£ 
WiiWTFTl Kg* t 3gBS 4 ^ t> * * * %x if 

[0 2 2 6] 

nft^wHTFT, pft^^lTFT^C, #$ftii:l7J^r7 ^ 'j>^ 

JS * «t •) iSM-e § & o ^ilf-f-eM £ fitz n -f - -v * T F T is <fc Xf p * 
* ;HTFT m*^JT'®^ t:£ibti/:TFT* 7»W^ U - * ISOl 

[0 2 2 7] 

ttilE#2 003-3086274 



mm 2003-001434 



^-v! 91/ 



^ILf:nft?wHTFTi:pf t^iHTFTh^li«i:!ML/:CM 
[0 2 2 8] 

5 ^mmfm) 

[0 2 2 9] 

EI 7 £ «fc y 0 8 W\ $Iil|t|^ti T F T^KXe«:^BfllBI"C* 
•K 07 (A) ri*t> (F) , 08 (A) (E) <7>Jl|fUc Lfc* s o TIDgtf**!*: 

[0 2 3 0] 

wa«o»i^c>»3^iijfcss8tS9<a^?*-c, 07 (a) uijv^-c, **7X 

0 1 ©TFT«t^iIt:, Btffc2ft*>r*lR^&fc*T*0»lT 
Ml 5 0 2 Btffc*>T*»W»fcfc&*2 0T«lR5 0 3 ^tlML, Hv>T 
, 0Ox.(f 5 0 nm<7)J¥£<7)a -S i!5 0 4 HMt^o fit, 07 (B) K 

0 4 gt®_t - y >r 5 0 5 ^i^dJD&fif 3 0 
[0 2 3 1 ] 

■&K> W> 1 <Dl)U&MW.*ft\<\ a-S ii5 0 4t:il)D^ti^-77-;V5 0 5 
Srj&litLT, a-SiR5 0 4 tBmi"PftfiftU ISJIfC^ -f «M 5 0 4 
aZnZo :«#@7 (C) tcffl^1"4 0 fit, 0 7 (D) K^I-Ji^H 
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, mft<nm 1 ^?>i3<7)ilil^l«t, V— f-*5 0 6 fcjrajtu 
^l^ff^-f MI5 0 4 aO*£ H E I I 'ft£ft±£-i±\ «t «n a qK&l£,r H f?^|f)jil 
5 0 4 b <h-r^>o 
[0 2 3 2J 

IS H B H K^^*M5 0 4 b«^l«^iLtlWl^io 
±IfiI*IKJ: *K HI 7 (E) ItCnf t^;HTFTh pf t^> 

;HTFT fc * £ m^lS^SC^ >f tl5 0 7 nt 5 0 7 pi: 

[0 2 3 3] 

3S B H H S?^-f HJH5 07n« 5 0 7 p £Sd «t 0 «x.ifl?$ 1 0 0 nmOgtffc 
^>f3RH*y- h*fe»JR5 0 8 i: LTftll-t-io 3l#«6v»r. 0 7 (F) iz^-f 

x n n ct o -c ssitt * * 9 & (*mnfm~ei± 9 > -f > 

) £Jt»U i^^-->^JfiLt, r-M!5 0 9 ni 5 0 9 p^ 
[0 2 3 4] 

CJ >) 5 10 ^-ftAt^o ^OXetwJ: 0#^*fldS 5 0 7 nt 5 0 7 pC 
fc^T, ¥- FSS5 0 9 nt 5 0 9 p HSt>tiTV>^v^it{±©#Jg<7) 'J > 5 
1 0 ^V±A $ titzWM 5 1 2 t & 0 > h 5 0 9 n , 5 0 9 pi:vx^$ 
*i^6^5 1 0^V±A^tL^i/>Hitti % tUnft^^lTFTtpft^;H 
TFTOft^f«5 lln, 5 11 p<b&£o -«#0 7 (F) tcffl^ 

[0 2 3 5] 

&v>TN 1218 (A) fcjjttJ:-? nft^;HTFT(7)#ifi 5 0 7 ni: 
*3</>T\ Mi5 0 9 n ^-0^1 <in9i:7* hVyXhUUK 
-t?>^-r^^ 5 1 3 £t£tt, pf t^^lTFTl^^tli, y-HS5 0 
9 p Mc-EI <ffiv>, fSttfM5 0 7 p Ofl-li i d K 

7+ h HU-S K-e>^*v^^ 5 1 4 £f£tt&o fOf, >f * > K-fc? 
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>^Vi(CJ;o-C, l/y^FvX^5 13, 5 1 4 ? <h L T^tL-etLCO^ig 

U7tX7^ y (PH 3 ) Mma^6 0-9 0 k V, 15iJxJ;f8 0 k 

V, XlO^-lXl 0l6 C m-2, X 1 O^cm^iit^ 

o -OIDgHJ: 19, nf t^^lTFT(?)f##i 5 0 7 nHio^t(i, ? 
5 1 3 i !9StBLTv^fIjt5 1 7 KiSjftJ&K'; >^f±A^tL^> 0 f Lt, 
#S 5 0 7 n K&V>T, Vv*. h-r*? 5 1 3 izWfotl. mMBt<^> 'J > 5 1 5^ 

DD (Lightly Doped Drain) ««5 16*fiSt4o ifc 
, pft^^lTFTCfe^T^ 5 1 4 «t C)!!tfJ LTV>^^5 1 8 K 

ifciftJKK'J >j& s &AS*l&o :«i^«51 7, 5 1 8 KjSlt* nlM 
7cff C; » 5 1 5 0ll*«JKli 1X1 019-1X1 021/cm3t^otv^ 
o itz, nf t^^ITFT(OLDDiit5 1 6 Kj3»t& nl^tlTCt (V> 
) 5 1 OWl^lJfli, lxio^-lxioW/cmStiotiiO, -OJ: 
■9 £iSffl-e&£ tlCLDDUIt Ltiif^o 
[0 2 3 6] 

St^T. EI 8 (B) U^i-«t9^, pgP5££tr<£> K-fcT y^lM^m LtzU 
•/Xb7^^5 13, 5 14 £flJffiLT, h*fe«!5 0 8 ^xyf^'U 
»!RWK»!ifl;$*i7ty- f«5 1 9 *^j£-*-* 0 R I E 

('J7^f ^7Wt>X7f>^) im^\ x?f>mi:U, CHF 3 £ 
^y^-^fcfrfcofco fit, ±fiEXfltcJ: I), "7X^513, 5 14 
K«*>*i-Cv>fcv^i*o**- h#fti»R**»BMt$tL*o *H*ft^-Ct±, cot 

KSEIHtSftfcr- h^II5 1 90flll¥{±. nft^WFT#i#i5 0 
7 n<7)H3^5 1 7£<fctf p^**^STFT3M*#JI 5 0 7 p Of I it 5 1 8 <D± 
■Ctt, K)?^5 0nmg!li:4oTv^o 
[0 2 3 71 

l/y^h^^5 13, 5 14*BfiL^ g8 (C) Kjjtt J: 9 K 
> i£fr£^ nft^;i/lTFTff)ff#i 5 0 7 nH&v>T, y-Mg5 
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0 9 n*m^\ ^2i#*5 0 7 rKDtmUZm&Z^tZXolZ? * h Ml 
J: Z> K— tf>^*-7X ^ 5 2 0 £fxft-5> 0 Z\<Dt£, pf t^^STFT<7)±^(: 

k°>^tCJ:oT, l^v* h-r^^ 5 2 0 ^ pftTWl/iTFTO y — Mg5 

0 9p^7x^tu, fii^it: P iH^t-s» (*<ym) 5 2 1 ^ft 

A1"&o K-t^^tU, (B 2 H 6 ) ^m^\ Mi)±^4 0k 

V-80kV, F!lx.ti'7 0 kVi U K-Xf(i l x l 0 15- 1 x 1 0 16 c m-2 
> ^lx.li'7X 1 0l6cm-2,h-r^ o ^ti^tKD^fcm 5 0 7 nh5 

0 7 p tH&v^T, "7A^ 5 2 0 i pft^;HTFT<7)y- hmfrl5 0 9 pt: 
«^Tv>&^ffj£^ kM<T)Y- hmm5 1 9 ^iLt*-!7f^K-H'>^ 

±.iz&fetz>r~ hmms 1 9<7)$u^Cct ^ y- hmmmtmm 

1t£tlfzmm5 2 4 n, 5 2 4 p t^W<7)Ii|5 2 3 tt\ HI^K K-tf> 
5 2 4 n. 5 2 4 pXli, ^5 2 3 Kit^T* ^f^flgjg^ < & o TV>£ t 

# ? A£<, mtifzttmtK&o ZtUZliLX, ffi£5 2 3 -<?(i, y 

[0 2 3 8] 

. z<7)j:mz£iQ^ pft^;HTFT<7)^i5 o 7 viz&^xu, m&5 

2 3(2, 7feOX@-ejg:^^r±A$tLTv^fg:^nM^t;<7)'; > 5 1 0 
fE^-tirpSt^t), IWTFTWV-^ • >iHt£&£ 0 «5 2 

4p(i, 5feOXfST7±A$ti7t:^Jt^'; > 5 1 5izjjux.X, M^m^^^Mb 

$MMt Lxm^-fho ttz, nf t^^lTFT^ffi 5 0 7 ntcisv^T^ 
> ffl£ 5 2 4 n fi, 5 2 4 p t |WI*iHCi^lS<7) i; y t * ^ftA £ *U 
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o fcJtKJg-^fls 0 & - t ^ § -5) o Z<Db£<oyy ?*) > ?WM 5 2 4 n 
, 5 2 4 p[:^JUpI^7cf 5 2 1 *>»|«t»iftj£li 1 . 5X10 

19- 3 X 1 O^/cm^t^oTt^o 
[0 2 3 9] 

U-^ hv^^ 5 2 0£Bfc3rL£f£, d*i£>Rg14#H50\ $Jx.(£ 
lifitt:Ti2«l^tf9o RTA (Rap i d T 

hernial Annealing) izX *)'iT^tz 0 S##B$W3T, gg^^ 

B k iifi^it if 7, i # ft 1 1 , eg &# k # p$ a * tf *> ^ r t a mm. * m v »^ 

0 M^^MI^ftt Ltli, §#iIS5 5 0 - 7 5 oroigffl-e. «*#NfM 3 

o*>- 1 omm. x y>ifri l< iims6 00-70 orotgia-c, 

7#eare*&o 6 7 or-esa-oRTA&s&fTo 

fco #ifiUS«i3 <fc TOfijlJS t LT(i, *C1 0 Ot/^lh-Cff^ Ct^l 

1 < , ^nMsis^ti, 2 5 ov/ft-mmt l/zo ^(DmMmxnr\ -eti-rn 

<7>4^Wi 5 0 7 n, 507p tCisv>T(i, • Kl/^f >f«<^MIJncB)& 

* 'J >ymi&5 2 4 n, 5 2 4 p HSiiftJSH K-fcf >7?tiTt^ U 

fcl"tSfiWr*M F«tSo ifc, l«5 2 4 n, 5 2 4 plt ±|©y- h 

5 0 7 n Ki3V*T«\ ft^;HI«5 1 1 n, LDD^i£5 1 6 & XZfV-X • 
KW >tI*£5 2 2 C^Ltv^^^y^^, h L D D^it, 

hcv-^- kw>«**, f Ltt*7 * 2 4 n^<h, 18 (d 

^/ K w ^ffits 2 2 * 'j y^m^^-f^-hK 'J >i l zmz.x*<ymi> 

K-e>^$n, *fi«fb&*J: nmiLX^&Yy 9 V >«5 2 4 n^f^ 
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, pft^iHTFT<7)^l 5 0 7 p U:fcv>T<>, V-X • VWOfctiW 
9VM KJ&fSL ZtitzY-y 9 >) > FWM 5 2 4 pA { , nf t^HFT<7)y7^J> 
^fUt 5 2 4 n t [sj^tor y ^ »; > fttK*^ L, f - -V * ;U«i* 5 1 1 p , V - 

Kl^yffJt, flty-y * >?WM5 2 4 p^<b, |s|ii:^P5 2 5t^$ 

•y * >j > ^flit 5 2 4 n . 524p Kti, t&mtmtf&WlLX < -5 £*i>, ftfe&TC 
1 X 1 0 IV c m3j£ll±<z> jfcft t44 0 
10 2 4 0] 

Z\<DUmMWJ:UX\ nft^^ITFT^y-X • Kl/^f >ffi£5 2 
2 <h LDDfti5 1 6 iZ b'- rztitz nMTF&VO ('J >) p^-Y^^M 
TFTOV-X- KH >$U£5 2 3 H K-tf pM^#Mfc 
tf>f&teffc4>PJI$MT*>*t&o ^-<7)^^> nft^^ITFT<OV-^ • VU4> 
««5 2 2 0y-HSfiiili, 0. 5-1. 5 k n/QgJK & «3 , LDDfUt 
5 1 6 4 0-8 0 kn/Dt^o^ £ pft^^lT 

FTOV-X- Kl/^fI«5 2 3 0y-M|jii(i, 1 ~ 2 k fi/OgJg-C£> 
L^L&rt ? £>, y^ , i>y««5 2 4 n, 5 2 4 p lCi3V>T t±, K-fcf 

ML^v»±H l it*oti/^o 1IL, cm^O^y * 'J y?ffl$Ll±, TFT 

^Hiolt^)^ B H H KS iWT07*y>k'-^Pa <!:|g H B H S i <DT O 7 * J > t: - 
^Pc^JtPa/Pc^ «l5e-r * <h > ^^'^ VWt^^ * * )\<mM*? 

[0 2 4 1 ] 

>k^X\ 118 (E) * T mffl&mmZM&L-rZo IS2 0 0 nm(7) 

mtiE# 2003-3086274 
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m.1fr-(mm5 2 6 tmm7 0 0 nm«t'fil5 2 7 t^iiML, 2 

stsit^L^o £<btc, 3 0 0 ~ 5 o o°c-c i mmmmmmmzn ^ Q zzmz 

[0 2 4 2] 

^><hT^^-->A<7)-^flItCcl:oTTFT<7)mffi • ®m 5 2 8 ^ffM-f&o 
ITftC, 3 5 0°C. 1 0f^<7)T--^^tfv^ El 8 (E) ICtfI" n ^ \ * ;V 

ITFT 5 2 9 t pft^^!TFT 5 3 0 ££^)&£-t!:£o £<bM^HfDt; 

MI5 0 9 n&it/S 0 9 v <D±.[Zi>u y ? ? h *-^£f£ttT, @£ 

«§L5 2 8 Hi ^M^lIf B Hiit^ 0 tfz, TFT£j*ITf &gtfJ-?:\ -eti 

f T±izm^ a mm% tfrb^zummzmv-x i>x^ 0 

[0 2 4 31 

&. ± ^ iiiic l ?t # ? o t itm l £ ti -e n <7> t f t <d mmm&m m^m 

^4llfi^i, nft7WHTFT, pft^iHTFT* 

m& t<D^u\zn^h~-yy- *£<o t&M-e § & o *m m^mx^m z n 
TFTt 7iftBi(7) >; - ^ mrL<7)^#^i#^:^ < $e < , ^ v) m uvm^'U r 

[0 2 4 4] 

xmm izr ??vy ^mm^f^-r^ z. t &x § , > ^fc^coft-tjnx 

e K-^^/m r--/ng) ^<^v^ 0 -e«>*&*. 
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o 

[0 2 4 5] 

TWHTFThpftiiHTFT^ fflffiM lZffif& L £ C M O S ft it O 0 j& £ #~ 
[0 2 4 6] 

El 9 & J: zrm i oa, ^MBS-em0^i-aTFT<7)^xfi^^i-if®[ii-e 

^> «9 , EI9 (A) frh (F) , IH10 (A) (E) COJPJI L^^oTXfl^ 

[0 2 4 7] 

i^Ol 1 ^f)|3 IH 9 (A) H&^-C, if^T, 

m%L6 o i (DTFT«t^iic, mtm.it* 4 mmfrh% zrmvm 1 r 
mm6 0 2t, wtitr * mmfrhzzm 2 oTi&m e o 3 ^iml, 

, 08x.(f5 0 nmWf^a-S i!6 0 4 £ffM"f £o ^Lt, EI 9 (B) \Z 

yf.-txoiz^ m^mi^hm3^mmfmtmu<D^mzx *k a-s ii6 
o 4 is± 1:^7^^605 ofMasunfcfr » 

[0 2 4 8] 

>k\z^ mi<DMMQM*ffy<*. a-S i 16 0 4 K^tmSfLfc- y 6 0 5 
LT, a-Si!6 0 4 $r@ffit)tit*|g B H H ftL, &f B H H «^lt§l6 0 4 
a£|#& 0 C<W£^EI9 (C) fcffi^-T&o fit, El 9 (D) KnUr £ -o 1,Z 
, m&<Dm 1 *»?>»3^^JSB3ffii:(BWRO^rft"C, f-*6 0 6 SrlSttU 

6 0 4 b tt-6 0 
[0 2 4 9] 

^1^^116 0 4 b WSf^^^^LT^IW^WISrfirdo 
±8EXgHJ:»), EI9 (E) {Z^irXniZ, fCnf t^;HTFTtpf f ^ 
^MTFTco#Sft:iii:^^>^<7)^ H B H K^^«M6 07nh607p titmWu 
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[0 2 5 0] 

Wz^X, 0 9 (F) tc^i - J: n [z, $J x_ fin? £ 10 0 n mor— h IfelfM 6 0 

8 £M;u -eo±tc2gsM6 o 9 ^jij/jiicvDft^t'^ffl^tf 

j&1-£ 0 2gmm<h LT(ii«Il*#SOW, T a, Ti, Mo t tzli^r<Di^&ttn 
[0 2 5 1] 

#:^-C\ #116 0 9±i:i/y^ h * 6 1 0 , 6 11 ^Mtl, 

o ^ORt^[I]9 (F) W^JCffi^-r^o Mv^T, 2gSB!6 0 9 ^xyf >^ 
LT. |2^- MIfflfli6 1 2, Hior- M16 1 3 Hlt^o 

-^t^ is 2 or- bmmmmmm 6 1 2 ii, nft^;HTFTw»i 

6 0 7 n^$:I^ <£ -? IzfiZj&ZtiX^Zo fj| l or- MI6 1 3 it, 

[0 2 5 2] 

fLt, lxv* K^^610, 6 11 im^Ltz^ 110 (A) 

^ti^:, ^i>K-e>^(aot, i2^r-Mtffliti6 i 2i 

II 1 or- h«@6 1 3$:vx^Ht, pft^;HTFTO«i 6 0 7 
pi:pS?:#4t^W 6 14^An 0 Y-\£>?1fxtLX 

% (B2H 6 ) ft]3§mEE£4 0 k V~8 0 k V, #0x.f£7 0 k V 

t U K-Xili 1 X 1 O 1 ^ 1 x 1 0l6 c m-2^ ^ijx.(f 5 X 1 0 15 c m^f 
&o -OI;gU<fc*K p^^MTFTO^i||#:^ 6 0 7 p &C&^Tfi, ^1 
or-hm®6 1 3 TgROi^*;l/ff *£6 1 5 p VX^zmijk^zjr^m 6 1 4 
V±A£ft, pl^j»ft^X$*i^t«6 1 6 t4«5 0 lOtl, nT-^^frM 
TFT«fi#:i6 0 7 n(:J3Wtli, $ 2 or- h llfflflit: <t *) , 
^St>ntv^(7)T\ *^#6 1 4 oriAtitf^ti^v^ ^K-n°>rx 
*lfi, lxv^ h77^610, 6 11 *m$;Ltzm^iT^tzi)K z\tib<DUiSX 
h-?X?*mLfziiXft%:\;\ K— \£> 7TM\& K L T & «lfc> & 
[0 2 5 3] 

#:v>T% mio (B) tc^-TJ:^^ itzMtzlz, i2«^-MIffliii 

miE# 2003-3086274 



2003-001434 



^-v: 100/ 



6 1 2±i:i2^'- hnmmmmmz vm&'^z < x n \zy* v y 

IzJlZ 6 1 7 £&»t, pft^^ITFTi:M»m ^1^> 

y-Ht6 1 3 II < Sv\ #^#:Jf 6 0 7 p Ofl.|*gB£»tti 

<t^C7t h l/y^ M;«t & K— lf>^7^ ^618 £f£tt& 0 
[0 2 5 4] 

fv^^617i:618 £^lJffiLT, |2«y- MHIffiSm 
1612 ii7f>^LT, m2<DY- h«g6 1 9 ^B^i"^ tt i> lZ y ©ft 

hn&*tflfl6 2 0 ZftZffc-f&o %2<T>¥- MI6 1 9 t±, nft^;HTFT<7) 
r-HIfci*o l^vx hvx^ 6 1 8 tm2 <7)f- Ynum^ 

mm 6 1 2 izmt>tix^%^mi&<Dy- hrt&mm6 o 8^ 5 \ TO^x-yf >^ 

0 ^tiBitli, *&liJg| 6 0 8OX7f> ^firi* 3 0 n m t 

%z±7i<zLtz 0 ^oig*, &jRMbzmmtztLfzy- vmm6 2 o-ea, $ 

^b$tL7t:«<7)MI1^7 0 nmflJttC^oTV^o 
10 2 5 53 

-etT, -<7)t^T\ EI 1 0 (C) H7K-t=fc-9^ nS^»7C5g (*^« 
&&-ef±'j>) 6 2 1 £ K-fc?>^1-£ 0 K-t e >^#^i:lT, 7 * * 7 ^ > ( 
PH 3 ) fcffiv^ ioMJEE£6 0~9 0 kV, 0Ox.tf8 0 kV, K-Xf^ 1 x 

1 015-ixi 0l6 cm -2 A 0g£tf 5X 1 0 15 cm-2tf^ o ^ZDflHJ: *) , 
nf^^^lTFTOff#i6 0 7 n(C£tv>T(i. §2(0^- MS6 1 9 J: 
<9StBLTv^fM6 2 2 CiliSC^aft (•;>) 62 1# s y±A£*U |(7)n 
f t^^lTFT^y-X/Kl/^f ^Pllt6 2 2^J&£;ft&o 12^'- 
S6 1 9TSRO'; >^v±A$tL^v^Ilt(i. nft^i^T F T<7)^ ^ 

6 15nfc&& 0 pft^;HTFT(^)f##§ 6 0 7 p HiSV^Tli. ^ 

y'XK7?6 18J: ^HtfJU ±i«y- Mfeli§l6 2 0 tfMWkltZ tiTv^ 
It6 2 4 C'J>62 1 7& ? <fc l9i^^Jt^ffiA^n^>o £<7>ff*3c6 2 4 Ki3 

nM^»x^ c; y) (om^mmi 1X10W-1X1 021/ c m^t* 
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flt£6 2 3 o 
[0 2 5 6] 

pft^^lTFW7j"J>^6 2 4li, nft^HT 
• KW>fft£6 2 2 t|q— <7) F-tf>^XfI-e?fM$tL^>7& i \ ± 
JV <DY- Y mum 6 2 0 OMJ?5&^ & o T & 'J ><7) K - kf > *~<W» ? 

Mot^ 0 ii6 2 2 Kfc^Tfi, ±«<7>/¥£ 1 0 0 nraoy- h|gii6 
2 0 £^LT'J >0 K-tf >^W^t>tL>2>Otc^L, fM6 2 4 Kj3V*TM\ 

±M<ny- vm%m<nWZtf-&nifcfiZWi~cii7 o nm^iomw, K-tf 

>^$*l&'J >fict i9ift?tJti:^^o Ell 9l±inii£*ffi7 0 k V a* 
, J: ^ CMtE 8 0 k VOt^tt, [HI 9 Oflt«|^t5t?8 / 7 £ 

l&»t J: d & -7°n 7 r >f ;w t & *) > n \ * ;HT FTCOV-X • KV'f 

>f«6 2 2 tC*tLT, pf t^JHTFTO^y * 'J >^fll^6 2 4 O'J ><7) 

igJIteTWWfi, # H H H «fb$«Tl-&o ^tU^JLT, 1M6 2 2 T" 
[0 2 5 7] 

(7 7-^) £fflv>T, 0HxJf5 5 0 < CT4M<9flDM3 : Hf&o£:o 

^mm^-ttiifx^o z (Dm-Mmjimx\ mio (d) iz^i-xo^, 

nf + ^;HTFT^I#16 0 7 ntC&^Tfi, V-X • KW>fIf£6 2 
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* T F TO^fft:! 6 0 7 p K is V>T *> , V -7. • YV^y fltt^MU iZfc 
J&ZtifzYv 9 } ) >?W&6 2 4 K*5U*-C, «t OiSSiSlJK^ K- tf^^fiTi/** 

ft*i«6 1 5p, y-x • KW >«6 2 3 i:#4Lti^^7 ¥ 

v 9 V >?mi&6 2 4 i:ii-7t«l!iLt < &£*6, ^7 * 'J >yffii$L6 2 
4tCi5»t*-y^^aiJKl±, lX10W/cm3ja±f:4oT^So 
Jfc^ffiTNi, nft^^lTFTit • KU>f >^it6 2 2 * > 

Lxmm LTi3 I) , mm<DY y 9 V >rmt&6 2 4 p^-v 
ITFT Jt^T , r y * U > ^8b**±#* r y 9 > ^IMOffil^ § 

[0 2 5 8] 

-Ojp^sifl-e, nft^;HTFT<?)V-X- Kl"f>iii6 2 
2 K Y-TdvyZfltznm&mm («;>) pft^^lTFT^V-^- K 

frft&o -eo|g^r, nft^;HTFT©7-^- Kl/'f >tI1j&6 2 2 O v- h 
WtKMl*. 0. 5 - 1 k n/dffJtt& 0 , pftt^HTFToy-7 • Kl/ 
>f >ffi£6 2 3Wy- Mmtiti. 1-1. 5 k n o tz Q Ltf»Lfc 

yffimtn m <d mm tc ztiztztb, h > y * * WiY^±Mm tit%h%^ 0 
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t-^PctOitPa/Pc *iW3E-t * t , y^'J> Pfflfc 6 2 4 <7)j5i)^ * 
*;HM6 l 5 p v-* • K W >W®L§ 2 3 i 0^ < iotv^jo 
[0 2 5 9] 

mi o (e) k^-t^k, mm&mmzmi&'f&o ^nmxmr-u 

, §|I¥2 0 0 nmOlf^^il6 2 6 ^01^7 0 0 nm«^^fl6 2 7 
[0 2 6 0] 

$5>k, 3 o o - 5 o o°ct i mmmmmmm^n ^ 0 z.tuz±t)^ mm& 

[0 2 6 1 ] 

• KI&6 2 8 ^fML, EI 1 0 (E) C^tnf t7WHTFT6 2 9 <h p 

9, 6 1 3(o±c^>^ v*-)i<zmfT, m&6 2 8 ci <o&m%nmm 

[0 2 6 2] 

hW>5 <7)^Mii:it<v n -f - -v ^^1T F T <h pft^^lT F T t bZ&^X 
•Ci&fc*. «ijgXe*tt"Mk-C§, ^«fr^g<7)MjS3X h£1g^h&n D p^ 

lojx^mtL/co 

[0 2 6 3] 

(» 7 
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[0 2 6 4] 

m 1 1 *3«t vm 1 2 «\ ^jfe^-cjK^i-* t f T<DftmjL.mz7F-rmmm 
X'$>*), mi i (a) frb (f) , mi 2 (a) (e) wmuLfc^cti 

[0 2 6 5] 

frJEo*i^f>*3<7)iijfc^S8i:«<a<o^ifc-c, mi i (a) mswr, #9 
x*^7 o i wTFT«t^iii:, mtmit'T j mm frb%&Tm<7)m i 

T*I7 0 2 i, »^»f>^^i2«7)Til7 0 3 ^tlMl, 

t, Wx.lf5 0 nm(7)l¥$(7) a - S i!7 0 4 HMtS» fit, 11 1 (B 

) U^-tiTtC, hI)^<7)^1 frh&3<D&ffl&mtm®.<D-ft&lZ* I), a-S i 

17 0 4 ^m±r- ^^705 oflut&jnfcfi 1 d 0 

[0 2 6 6] 

^CJC, $ 1 cojjp^a^^ff v\ a-S iI7 0 4 iZfflMZtitz—'y*A'7 0 5 
^i!liL-C, a-S im7 0 4 ^@TOtjT|g H H H fbL, 4 mm 7 0 4 

a£f#£ 0 1 (C) MH^-r£ 0 f U, Hi 1 (D) KjjrTJ: 

■5 k> 1 7j^i3<7)iiii^»jftt\ i/— y-* 7 o 6 zmm 

i!7 0 4 b t-r&o 

[0 2 6 7] 

-eoi^ matins? o 4 b (DyFmzmi&zmizLxmT-mfrmzfti o 

±ffirgHJ:l9, Hll (E) C^fJ:^:, tCnf ^^^iTFTtpf t 
* iHTFT <0#^#g t £ * ft^<7)^ H H H K^ >f H7 0 7 nt 7 0 7 pt^I 

[0 2 6 8] 

^v>T\ WxtiTff? 1 0 0 nm<DY- MiI7 0 8 ^ML, -£<Z>±K8tfe 
17 0 9 tzlZC V ttffl^TMt^o LT(i& 

i»*^JROW, Ta, Ti, M o t Ttti-eo^^t^v^-r^^fflv^tf <t v> 
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o W£ffl^£ 0 >k^X\ 1117 0 9±(^y^ l^<b&£-7 

X? 7 1 0, 7 11 ^Mi-^o ^<7)-7^^ 7 10, 7 1 lit y-M 

T\ ^2 coy- hmMfflaf«/f^> -eo^^iiH, pM^#-^-t^>^»7C« 

■hmM £ ti z> mm (&<n y ? 9 y y%m HMn/:^x^i:L-cffi^ 

%>h^n i><DT:jbhtztb, nf ^^^ITFTWvx? 7 1 0 <7)ipl(i p =f- \ * )V 
ITFTW^^^7 1 1 coipli i9^#a6HI^It$nTv^ 0 £ tf>:tfa&j&*|g 1 1 ( 
F) H+@^i-^>o 
[0 2 6 9] 

M<^T, i$m)lJi7 0 9 ^x 7 f>^LT, 0 2 ©y- hmSffl*m/S7 1 2, 
^ 1 <r>y- Mt7 1 3 &J2Jjfc1-&o nft^^lTFTCM^Ii, |2W^ 
- h K^ffl^mW 712i:i^ ##fr/S 7 0 7 n 0*Mt*BJ&*Sffl $ *Lfc*Kffi£ £ 
4oTv^o il(7)y-MS7 1 3ii, tCpft^;HTFT(7)y- 

h TO fit, PyXf7X^7 10, 7 11 £l&*L*:f£, EI 1 2 ( 

A) liftiTi:, W K-feTv^fetcio-c, i2wy-MIffliti7 

\ 2tW>l <or- hm^I7 1 3 ? t LT, -etL^tL<7)i(i^#:)ilCpM^ft 

^•ttttm 7i4^uno K-e>mtLr, ( 

B 2 H 6 ) Srfflv^ j)DMffi^4 0kV-8 0kV, ^Ji(f7 0kVtL, K-X 
4(± 1 X 1 0!5~ 1 X 1 0l6 cm -2 % 0flx.tf7 X 1 0 ^ c m-2,h1-& 0 IWIg 
tCJ:i9, nft^HTFT©«| 7 0 7 n tC&^Tti, l2^y-MS 
ffl*l«7 1 2 «t O^tB LX^2>mM7 1 6 K**3Jh&*ftA3*i*o fit, p 
ft^;HTFT^#ftl 7 0 7 p Hfc^Tfi, h«7 1 3T^ft 
TWUfIlt7 1 5 p&$\-cr>mM7 1 7K**3S7 1 4rf&.\Ztl2> 0 Z<Dt£<Dm 
it 7 1 6^«7 1 7JCU»t4pa^jf*»x* 7 1 4 OK^jftflPti 1 

. 5X10 19 -3X10 21 /cm3^^tv^ o 
[0 2 7 01 

^V>T, nf + ^;HTFTOi2©y- HSfflIfi7 1 2 &ffife<D1&Vt 

f t o^sws k y y ^ > rm&mm-fh tztb<r> v V7, y ^ h & z> ? 7 
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HSrMtio - -tN "7** 7 1 8£>*gli, i2<7)y-MIfflfll7 1 
2©«±^hS<44J:Ti:M$ii-5o cottWi 2 (B) co^Jic*!^ 

[0 2 7 1 ] 

LT, ICP (Inductively Coupled Plasma! MM 
^1^7X7) J~y^->V^^m^\ x-;f>^ffl*'Xi:CF 4 tC 1 2^0 
2 £ J ttL J PtL<D'ffXffi.mtk$: 2 5/2 5/ 1 0 (seem) U IP 

a(OOT'3^iH^lSC5 0 0WWRF (13. 5 6MHz) i^J^AL 
Xy°?X^*$L$LLX3-v^->y*fi<ot2 0 mm (^f-^) i:U5 0 
W<7)RF (13. 5 6MHz) t^^JSAL, ^K&tHcjicD £ T*SJ±£ 
epiPL/wo iOxyf>^lg(:i5i,>T, $2©y-HftfflHl7 12i:I/ 
Fv^^7 1 9^?>»tBLrv>i^y- h«7 0 8 (±, *) ^ 

7^->^#H^^Bg^tL^,r «9 , fO«tt-cy- MSII7 0 8 ^IgJUft; 
£*i£o MStl7 0 8 ^Il^^^^f <7)3> b D-;Ki, 

I^i7f>m5 0 nmi:iSJ;9t:Uo U:^oT, -OXfl^J: 0. 

312 or- MS7 2 oco^j&ifitiefcT, r- hjfe»n*»ii'ft-r*xe* t 

m&tM, y~ FM7 2 1 <omma. 0 nmggCt- 

US <h & <?> 0 

[0 2 7 2] 

ClOtftSI-C, 11 2 (C) tc^-ti^C ^>K-f>^i:J:ot 
, ^ti^*LCD^SWS^»J (•;>) 7 2 2 ^MSi:?±At^.o Z<nt&. 
nf t^;VlTFT^i#i 7 0 7 nU&^Tfi. r- Mg7 2 0 TSBJW 
WfltC'J pft^^lTFT{:iJ^tlt r-Ml7 13* 
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, K-H>mi:LT7^7^ > (ph 3 ) Srfflv^ }«1EI±£6 0-9 0 
k V, 01 x. 1*7 OkV, K-Xi£ 2X1 015-lxi 0l6 cm -2^ ftjxjf 5 X 
1 0l5 c -^-^> 0 C<7)i: §wj > 7 2 2 W K- \£ ±M<OY- YmW 

mi 2 1 zmLxiffrti, ±iz#fci-2>r- vm%m7 2 1 wnffuj: «5 > 

[0 2 7 3] 

^^t^K-t'>^7'D77^fJ^i 1 9 tc^i}- 0 «7 2 3 Ki5V>T»i, 
±m<7)mZ 1 0 0 nmW- hm%Wk7 2 l £^LT'J >ct) K-fcr>*Wrfcfc 

mi 9 tcisv^r^^ 1000-1500A (1 0 o~ 1 5 0 nm ) o 

ffi«tf*fc«7 2 3<D*Jmm*lz K-tf>^s*t*i; >oMjt£&& 0 -r*uc*t 

lt, ±.moy- vfflmtmmtzfitzw&i 2 5 n<h 7 2 5 pc^v^ii, 

±t:y- h^M^f $^Iifltii5 0 nmt ^ot^l»OT\ HI 9 K 
*3V>Tgg3 5 0 0- 1 0 0 0A (5 0 - 1 0 0 nm) Ofcg^Wt 7 2 5 n <h 7 
2 5 pWt^f^tfi: K-fcf^SfL&U >OM£:&& 0 =toT, 2 3 

fc, ±l«y- MfelW^fl^k$n7c«7 2 5 n, 7 2 5 ptm |iJ-0 

K-e>^xet?**tc<>^fcib-r^ *§.*ift«iga*£i:, ««7 2 5 n, 7 

2 5 p b'-V>7ZtL&i) XDmmii, mM7 2 3 ^5mU^^rt^ 0 
^tLfitttr^<, 111^7 2 5 n, 7 2 5 p -Cid\ iftoy- MW ? fv^\ 
h*fe*fM^?^fIf£7 2 3 Izlt^xtttt&HZft^m&WmX'V 

^^Ki*L, 2MIK£:&*o £*UC*tL-t\ «i*7 2 3-Cli, r- MfelilgCJ: 

MtVtm * mw-t &zt &x § * o 

[0 2 7 4] 

Z\<7)XmiZXV) N n ft^;HTFT(3v^ H17 2 OTSTC'J > 
tf'&X Ztitt^mUL 7 1 5nlift^ )\sffi$L ttt*)^ mm 7 2 3 fif£<7) TFTW 
• Kl/>f Iit7 2 5 nlit'^'j>»^^ 0 
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p-f-^^;UMTFTtci3V>T(i, itb^JttC/R« C; » 7 2 2 /6 ? &A£*i*:fI 
1£7 2 5 pfi, ^y^'J ^m^^, l^v* h7X^71 9 Hlf^tt, 

* jUT F T<7) V • K P ^ 7 2 4 ^ISt^o ^* 7 ? V > ^'fli^O 7 

25n<h725p(i, itulff-eo* ->if 7 1 4 HiPx.-Ci^^(7) >; > 7 2 2^ 

tt&- H^'^o iWfciwy-^'J>^i*7 2 5 n, 7 2 5 p Ui3tt4 n 
S!^«37CfSt (•; » 7 2 2 Ojjl^lScfi 1 X 1 0l9~ 1 X 1 021/cm3fcfc 

[0 2 7 5] 

. m^^mmwmM^xm2<7)mmmi:n^)o *mm%mx\$^ rta (Ra P 

id Thermal Anneal ing) Ofi" otz Q W.M%Wi%*¥\ZX 

%m^\ 6 7 0tt5^RTAMI^To/: o iO^IIgt\ -et^ticD 
7 0 7 n. 707p HioV>T(i, V-X • K W >ff lj£o£MlJmMc;£ 
ft^y ^ ] ) yrmMl 2 5 n, 7 2 5 p tC^atJt^ K- \£>y$tlX^2> 'J > 

t**ym&\ ^<Dm&x<7)~y'r)vi<ztt-$-2>mm&£M&. 

-r&mtffy-J V £SJ&1-&o t tz, flit 7 2 5 n, 7 2 5 p (±, ±m<DV- 

mmnmit<o$)]WzX\ v- e > K^Mkmt lx& *) , - y^^Kn-r^ & e& 

^ * )V «:T L X & n , ISfPa ( r > ^ >; > ^* # > K) & ^ 

. nf tt^HTFT^i^i 7 0 7 nCfcv^fi, +v 7 1 5 n is 

ct^V-X- Kl/>f >ffl£7 2 3 i:ftLTi/>4-7 * * <b 

V-X • KW^fl^u 2 5 n^t, El 1 2 (D) CO 

£EP7 2 6 ^Sfi&^lfiJK^tlj U ^OJ^K-fcfv^SfifcV-*/ 
Kl"f >fM 7 2 3 ^'^'J> y$m£^}-t&fr\ i) K— e > 
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WS.m^iZ^<DX\ Y;9 «; y?W&7 2 5 n iZ-v lr frtf&tbbtiZo t 
tz, pf t^;HTFTO#ifi7 0 7 pCio^t^ • V\sJ>W@L 

<r>9\-m izfctf. £ fifz ¥ v 9 V > 7 2 5 pA f , nf tt^HFTO^y ^ 'J 

>^I*£7 2 5 n <h|l]^U##Hi^v^--7 ? >; y^f^^U ^-V^^fl^7 
15p, V-x • KP-f >^it7 2 4 (c#^ELTV^^y^r;u^, 
frbV-X- -eity-^ , J>^it7 2 5 p^t, l^^ftl 

7 2 6 T^£ft&^|oncfMfj£-t!:& 0 Z<D¥v 9 'J > 9'(nfzt6<D%i 2 cof&MSI 
iia <9 . ^7 9 >^II^7 2 5 n, 7 2 5 p K{±, J54&7Ciitrt*1£i& LT < & 
J»7C*^\ 1 X 1 0l9/cm3j^±(0l)ti^-S o 
[0 2 7 6] 

ifc, vI^iPS^aXflT\ nf t^;HTFTOV-X • Kl^>Tlt$7 2 

W «7 2 4 H V-\£yy^fLtz pMf (*«7*) cO-^tt'fb^leJBtCtf 
;bft&o -e<7)*t*> nft^JHTFTWV-^- KU>f >iiS7 2 3 Ov- b 
JfifctflKi, 0. 5-1. 5 k n/DStt^ D, pf t^^iTFTWV-^ • 
KW >HJt7 2 4 v- hffitfcffili, l-2kn/DiSt*ofc„ Lt^L& 
¥>y 9 V >^I«7 2 5 nM25p K*3l,*TM\ |g H H H fb^(i^^H# 

ffit*otv>*o iO^J*^)lgtS;(iS*"Cffll/»3&*, T F T <h LTO^r-f 'J T<7)f£ 

m^mr^xn \z^ y-^mmtzte k w y^Mtmw^Mt 

n-etLo^o^-^^^^^^ Mwiisit&IMlKs i oT07ty >tr-? 

P a £|£ H B H S iOT07*y>t-^Pc <hcoltP a/P c fcifflSe-T •?> . ^'7 
[0 2 7 7] 

HI 2 (E) C^tJ:^:, *Mi»iWII£0J&-r*o *H*fc^lP,-Cfi 
, BSJ¥2 0 0 nmOlj^^il7 2 7 tWkW-7 0 0 nm<r>mVt4 fi7 2 8 
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[0 2 7 8] 

£<b^ 3 o o~-5 o ovximmmmmmm^n^o ^cj:^™ 
mm^m&zti, tf T#i4£Mt£«wi£-^ (y>yv k) 

[0 2 7 9] 

• @£$17 2 9 SrSfifcU EI 1 2 (E) C^tnft^wHTFT 7 3 0 <t p 
ft^;HTFT7 3 1^^$« 0 SfcK#KKJj?i;"T\ f~Ml7 1 
3, 7 2 0O±H^>n>^^ y^-^ZmfX, B£«I7 2 9 KJ; i}i&5?feWEKI 

[0 2 8 03 

tt/viT FTt -7W)ftn<o v-? mm.<Dmif;%m±&£: <m<, m*)M uu^^ 

-f\ CMO SltiilUJ^-e-r >M-?-if-^->^r| ^^^^i^-^-^co^j^^ 
[0 2 8 1 3 

Ttpf t^;HTFTtHiDV^T, ^-tL^WV-X • Kl^^ >flilc43 «t ^ 
y ^ 'j > h K— t: > ^ ,!: Lxmm-f&o 

UJ^t, S <b K 7 * h v I*l7&*fiiJ*-C &%>tz*b^ WklkJM £ ffi*$1tx § . 
^Sff^McoMii^x h ^jg:^<h^p D pi|ic7)rn]±^[lltL^o 
[0 2 8 23 
(Il8^»li0 
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^;HTFTtpft^;HTFT ZffiffiW. L/:CMOS «i£OH]j& * # 

[0 2 8 3] 

[HI 3 joiCKUl 4(i, ^ife^S-e^-T^TFTO^Xfl^^i-ifMllI 
T**0, HIl 3 (A) frh (F) , 114 (A) frh (E) <7)fflICL/^oTI 

[0 2 8 4] 

mm<^mi^hm3(Dmm^mtmiii(Dijm^\ mi 3 (a) u£>v>t, #7 

*«c8 0 1 OTFTHMtl-IIt:, mtMit* 4 fR^^ftSTl^* 1 
T*l8 0 2 i:, iftt tl^ <b ^ ^ 1 2 OTil 8 0 3 ^ tiM L , ^ 
t\ 0UxJ;f 5 0 nm<7)J9£<£>a - S iI8 0 4 £Mc-T£o f Lt, i 1 3 (B 

) nu^om ^hm3(7)mm^mtmw^mzx *k a -s i 

18 0 4^I±C-^^8 0 5<7)$iM^tJn£tf do 
[0 2 8 5] 

^tc, f£ 1 commMm^^\ a-S il8 0 4 Cil$ti/:^7^^8 0 5 

zwmtLx, a-s ims o Azmmm-em&itL, is B B H g^^ti8 0 4 

a£t#£ 0 :^WI13 (C) izffi^-f&o ^LT, mi 3 (D) H^-fJ: 
0 mi^(7)^ 1 ^^^3 P--^-7t8 0 6 ^Bsjft- 

U Z<7)^ B n^4mm8 0 4 aO^ H H B 14^|6]±$-^, J: «9 it5q n ng&^ 0 H H K^ >f 
i!8 0 4 b <h1-£ 0 
[0 2 8 6] 

*£,HK^ffJIil8 0 4 bO^^^^^LT^T-^^^tTdo 
_Lfe:DfItc J: f) , mi 3 (E) t:^ti^:, lUnf t^^lTFTi pf t 
^ ;HT F T Of f#i i ^ ^ |^(0^ B H B f ^ ^ fl 8 07n<h807p ti>*T& 

[0 2 8 7] 

Mv>T, Mz-lZWZ 1 0 0 nm<DV~ Mfeil8 0 8 «U >?-<7)±^2»« 
18 0 9 ^'S^:liCVD^^fflv>«no SUHUt Ltiiil 
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0 *mmfmr*imm4 5 0 nmgsw^ffl^f; 0 >k^r\ mmms 0 9±c 

l/y'X F^^^X^ 8 10, 8 11 HMt^o Z.<T>-?7,>7 8 10, 

8 1 1 (±> y- \w&^®rt%tztb(D-?7,t'T:ihz> 0 ^mM^Bxa, 

^;HTFT(7)^- Fm#£, ¥##1 8 0 7 p^nM^#-^-i-^^»7n*^ 

(&©r? 9 u yymm ttfcm-t&tztbcn-??,? t Lxm^& 

t^n i><D~t;$>2>tztb, pf t^;HTFT±o-7 7;7 8 l l <nW$ 

IT FTWv^ ? 8 1 OOipsJ: !9^§*Mcf£ft£ftT^;z>o £<W©.7&*, Hi 3 

(f) (iffi^-r^>o 

[0 2 8 83 

SmiI8 0 9 ^x 7 f-/^Ugl(0r- MS8 1 2, H2oy- h 
8 1 3 ?:Mt^c & 1 MS8 1 2 (i, f^tc 

t^^STFTOy- Ftl^^o fit, l/y^f>vx^8 10, 8 11* 
mZLfcfe, mi 4 (A) i:^ti9i:, nl^»7c| C£^«^-efi > 
) 8 14fci&Jn (»10K-tf>^Ig) Lt, nM^»7uSf£ 1 X 1 0*9- 

1 X 1 0 21 /c m3<7)^jg-e^-tfnM^»fI^8 16,81 7 *^i"* 0 & 

i l or- MI 8 l 2 fcii Sttof 8 1 5 n V >fiy±A 
$ *vf> f£0 n * * TFTOftl >H£i* <b & 4 o 
[0 2 8 9] 

Mv^T, pft^;HTFT<7)i2 0f - hm^ffl>SOT 8 1 3 Zm^mK 
K3- Z>tztb<DW 7, h t>%&~? X? 8 1 9, is «fc 0* n * *;i/fflT 

1 8 zwtWL-fko z\z.x\ 7xni 9<7>ipg(i, 02 or- hm®ffl2im^i8 i 

T FTtCjsv^Tti, r- MS8 1 2 £— H] «9 ±^ < Sv\ 4^2*^ 8 0 7 p <D 
^tH5!:Iffi?^^ i o i:M^*i^>o :<?)t,Wi4 (B) o*Ki g .^*B^T 

[0 2 9 03 

-e<7)f|: % X7f>^*i:J: pf t ^;HTFTCiJ^t^ft^ J ;-&|2 
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fimtmm. icpx'>f>^Hffli/\ i7f>^^ccF 4 tc 1 2 ^ 

hS^ffl2Sm^i8 1 3 <!: hv*^ 8 1 8 ^hMtH> LX^^WM^Y- 

- hmmms o saqtjsufcsft&o i<%ii8 o sfcanufbs-t^fton:/ 

(i, :^)t^y-hiffiiI^iyf>^ii3 0nmi:*5J;Ti:L/;o L£ 
7& ? oT, iOIgi:J:»), i2<7)y-Ml8 2 0«ISti^ h 

8 2 l-hmhK&o $iifitii, y- h*fe«|8 2 l<?)ll|li, »IRfk$n 
/;fIitt7 0nm|IgC^oTv^ 0 $7t, ^2oy- MI8 2 Oli, |Cp 

ft^;HTF Toy- Hi^io 

[0 2 9 1 ] 

Ull 4 (C) tC^-TJ;^^^T\ ^>K-k°>»J:ot, 1/y 
XF7X^818t pft^;HTFToy- HS8 2 0 t IT, # 

MCpI^Mt^M 8 2 2 ^?±At^o K-kf>^55T^t 

Lt, (B 2 H 6 ) tjniISK£ 7 0 k Vfc U K-X1I47X1 

0l6 C m-2^L/c o -0<h^, ^H^fiKD^-mW-m 8 0 7 n £ 8 0 7 p IZ&^ 
t, * 8 1 8 t pft^;HTFT<or- MS8 2 0 tcHfrftT^&v^ 

FW8 2 1 wiifcj: i), r- hiift«iji**»iiffc$n?t««8 2 

5n, 8 2 5 ptfWi-Olit8 2 4 tt\ H^tC K- fcf > y £ft;z> * ^<£> 
»ri s #l&*K ^0|g H B B «t^^^^o y- h«**iltf>»v>«l*8 2 5 n, 8 2 5 
ptli, ^it8 2 4 KJt^T*>>f5t<7>Btjgrt ? i5< ^otl^t*C, _tif?>r- 
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[0 2 9 2] 

Z.<DJLmz£t) , pft^^lTFT^f#i8 0 7 p tCi3^T\ ill$8 2 
4f±. liOTFT^V-T, • >vMMt% *) , I«8 2 5 pl±, 5fc<7>IfIT- 

&A£*l£'J > 8 1 4 fl5iftJK<&**3?8 2 2t5 ? &A£*U £^C-e<7) 

m^8 2 0T^*^St^A£ft&^o7tiiI*£8 1 5pf±, pft^iHTF 
TO^-Y^wl/fRltt nf t ^JUT F TO^t#i 8 0 7 n 

Hit 8 2 5 nl±, 8 2 5 p £ ra»KSitj9f«5 'J >£*V St^&ASft, & 
S*c»*JK*t7t^t fcoTiJ 0 , y-y * 'J >»^^ 0 1/5/* h -7* * 8 

nf t^iHTFTOV-^ • KU/f >fUt8 2 3 £3&Jtfc"f& 0 iOi^ 
CLT, ffi^K, ^7 * z/yffl$Lt v-7s • KI/-T ^flftt <£ti<?ti<DE 

w ice^o fe^iK-eft •) & i § & o i^iiw^'^r/ ^nit 8 2 

5n, 8 2 5 P KJ3tt£pM^£tDC5l 8 2 2»lS(il. 5X 

1 0 19 ~3 x 1 0 21 /cm3t^otv^ 0 
[0 2 9 3] 

>k^X\ fv^^8 18,81 9£i?*L£iL -tL^^gt4#H^T 

> 0O^{i'a^#H^tCT^2<7)^3a^tf ^W^-Tfi, 6 7 0tt5» 

, ■tti^ftKD^fem 8 0 7 n, 8 0 7 p Ki3V>Tti\ V-*- KW>fflt<7> 
^ffiO HffM £ fitzY v 9 V > ^ff 1£ 8 2 5 n, 825p K&r&jg K- fcf > ^ $ 
*i-Ci/>£i; ^<7>HitT'(7)-^^;i/H?ti-^Hv#E^i^a6, $e>U 

-7t;H:^f^ltt^f h^Mt^o Sfc, fM8 2 5 n, 8 2 5 p(±. ± 

^I#l8 0 7 ni:i3^lt ^;i/|Ilt8 1 5 ni3 cfc^V-X • Kl/^f> 
flit8 2 3 K#£L-Ci/>&--;/^;l/£, ^fflt^fb • KW^Ut 
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, f Lty-y 9V >rfet&8 2 5 n^<h, 014 (D) <7)%:£\] 8 2 6-C^£*l& 

9 «; >^fli£8 2 5 n^--;/^;M**£>P>*i£o pft^iHTFTOf 
zf^Jl 8 0 7 p Hi3V*-C<>, • > flit O^RBIJ I'M $tL/cr y ? 'J 

>^'flit8 2 5 p#\ aft^;HFT(7)y7 * 'J 2 5 n tm%k<r>Y 

^'i>^^tU ft^;Ht8 15p, • Klx-f >Hit8 2 4 H 

?U^^8 2 5 p^i:, ra^H^ep8 2 6 T^£*t&:frfn]K#l& - 
<DYy9V> 7<r)tz£><F>W> 2 <T>fmMXM\z. «fc 0 . ^^'J> ^"fl it 8 2 5 n , 
8 2 5 pi:ii, tt*lx3&J&*#» LT < £ jttflEx** 1 , 1 x 1 0 1 V c m 3 

[0 2 9 4] 

3 K K-e>^S*ifcn8!^*M& pft^^ITFT^V-^- K 

v A ymM 8 2 4 K- e y r $ p M^Mtf (* OSttft & l*I8# Kfr 
;b*i& 0 ^^^i, nff^HTFTWV-^' KW-f y^M8 2 3 <£>v- h 

mum*, o. 5-1. 5 k n/nmm.t% o * pft^JHTFT^v-x- 

>^it8 2 4<7)v- hJgjfttttiU 1 -2 k .n/Ogj£-e*ofc 0 Lrt*L& 
7& ? <b. ^7 * U >^1£8 2 5 n, 8 2 5 pC^^tli, K-t?>^*$^nI 

^m^tc^o 1 ; yt pm^mjcm^fr^mrf*^ 1 ) r cm^t^-^) zn-tb 

MLM\ ifc, ±1 0 h ; i: C i ffi A f ^ - y U ^ *r<D 

■*f-7-?yfritmz£ ^n^fncymi&ov-ryftitx^? Mwcfcit&^Mi 
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[0 2 9 5] 

#cv*T\ (114 (E) i:^ti^, 
, Biff 2 0 0 nm^S'ft'W lit HI 8 2 7 tlHJ?7 0 0 n mO®Hfc^-f fl 8 2 8 

[0 2 9 6]. 

$*>k, 3 o 0-5 o o"c-cn^wejso«LjgLai*ff9o :ma^ mmm 
mm mizmitnmms 2 7) ^h, ^mMm^xz/y-hmmm^wm^ 

[0 2 9 7] 

• gSfH8 2 9 «U (114 (E) Cgfnft^;HTFT 8 3 0 <h p 
ft^;HTFT8 3U^t$^ 0 ^^^MOStt, r-M!8 1 
2, 8 2 0<7XLH£n>** h*-^4rKtfC, BEfl8 2 9t:i WSifSl 

[0 2 9 8] 

&_honjfc5&j8K l Tfpt* l £-e-*i-e*u7> tft os#^^^jS(±, 
JS^ M^^ni^itXtt^^tfoTi, tit^ftte^'ftiijl.fctLi*, cmo 

[0 2 9 9] 

tJS^Mig-e, r- h mm * v- m > >? t l -cf m-t z> „ Lt^t 
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[0 3 0 0] 

(m 9 mmmm) 

(a) ^f, (e) KLfcWoxft&xmwm&mff'r&o 

[0 3 0 1 ] 

9 0 3 ?-tlMU:o 3 0-80 nm©f$ta- S i SI9 0 4 0 

[0 3 0 2] 

i^^tlt^i-7^^ill9 0 5 ^2 0 0 nmeitOjf§t:f)S 
-T^o vx^^ilit HI 5 (A) K^l-fc^ *I#lCftt!«xi^ K- 
•71r2>tz!st><DffinU9 0 0 JfLtv^o 
[0 3 0 3] 

>k\Z^ EI 15 (B) H^i-«t9lC, iUlftl0 0ppmO«!l7ci (#H 

i*Lt, «!l7Cti9 0 6 «no dO^F, IbIjStc^ 9 0 6 fi, 

Ii§l9 0 5 0MnS15 9 0 0 Ki3V>t\ jl^&UK a -S ii9 0 4 KftjttLT. M 

[0 3 0 4] 
[0 3 0 5] 
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>kK, 5 0 0 - 6 5 0 °C (*f t L < fi 5 5 0 ~ 6 0 0 V) t? 6 - 2 0 H#K (#F 
SL<i±8-l 5^W) OfinfMS^f^o #IS*fcJ&!B!"?li, 5 7 0t-C~14i 
raoijnft&Sfcfi 1 "?*, fogf, HI 5 (C) i o ^*7C«Mlt 

9 0 0 ^£S b b b 1»§§4e U W9 0 0(7)a-S i Ig^S ? : f£ B B B ft $ ft, fe B B |^ 
^fl9 0 4 a^^o £^*i! B B B ftf«£^*£ LT«B&*1£ t W&^ft ( 

H B B M^^*BI9 0 4 b7$ ? fM£*i£ 0 -<7>t§, ?x^ 9 0 5±C#ftn-7 
tJH0 6(i, vx^!9 0 5 Hlfitft, T*Oa -S i H'MipJjl-tJr-r, flit 
9 0 0 Kj3V>-Ca*A$ftfc-7 *-;K£>*K <fc 0 a - S i )H9 0 4 Otefiffc^frfc 
ft£ c ^ T^z. ^[6]^co|S B B H ^««3tL^v^Ilt{i#B B H ®f«9 0 4 c t LT 

$m tJSLofr*) ^otwt i: a m& i> & *> , c o^f±# B B B «ff 1 1±& <b 

[0 3 0 63 

-7*? t Ltfflv^:^^fI9 0 5 *&&Lt:&, %h fitz^n v 'J 3 
Ell 5 (D) -C^rTcfc ? 1^- f-*S:MttLT, Hl-^8Wli 
^<h|WJ*3Uc N |g B B B tt^e»4-^ToT^ ±v» 0 dftKJ:»K ^ft^ B B B J&:ftL 

o 4 b« H ft^iiit .t «n n n ®fl:$ft, ig B B B s^^ti9 0 4 

d £&& 0 

[0 3 0 7] 

Mv^T. m?jftK%£M l j&-mLfzmm9 0 4 dO^fy^H^p^Iti: 
xyf'/^Lt, i<DTFTff)#f#f 9 0 9 ^Mt4 0 
CO J; ? ^^W^T»^L^^ H H H <b^*^ 1 ~^8<7)^W^tciolt^l§ B B B 

[0 3 0 83 

(mi oitefi) 

mfom<r>&ikikizm^fzmmKmz&W)2'£2>tzit><Dy y ? u >^»tft 
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[0 3 0 9] 

£ ^ l h m 8 <n%wm.(n T f TflMKXgfciaffli-* - 1 iz x *) 

9 V > ?*ff 1$ £ flMf Sit ^plfgT-^ £ o * , n f f ^wi/ST F T ^jgft: 
Jftc&tt&y -y 9 l ) >9~ffii&t p ^ *r * )\sMT F T (Dfti&ffimz&lf & y y 9 'J 

> ^fl±£ <h comm £ L < u r y 9 >; > ^sut^ ^ ^ -v * £ -e<7)gg 

[0 3 1 0] 

m.TYT(D^-mwmKio^hYy 9 >; >^mt^(7)®«^^iB&^L < -r^ tit, 

WM(Dmm S t L tz t # , -V * ^^it) OipIW^o ct XfY y 9 M > ^ 

fUtcOBff S <7)it S /Wfr T F T£ X ^pf t ^^STF T 
tHi&f L < -r & c: ^ -cab & o 
[0311] 

m i 6 (a) (±, r y ^ > i3a, 1 4 a #\ r- v mm 1 5 a 

<7) rr - ^- - f|5 K »^ @£fi $ *i £ T* & £ 0 
[0 3 123 

£ tz, mi 6 (B) li, y v 9 V > ^fUt 13b. 14b tfY- Y MM 1 5 b 

- u fi^mfom <d n - i- - §k n & ^ @eg £ *l f C #y -c & & o 

[0 3 133 

4 fc, HI 1 6 (C) (±. y y 9 'j > 13c. 14c h 1 5 c 
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-i--m~i%fr&m<<z%mztifzM-c*>z>o z<nm&&. mi 6 (a) t^{±ia 
i6 (b) titm.Lx, yy?*)>7mm<7)mmz±&<-r2>ztrfx~£, mm 

Ttm^-fZYv 9 'J «fc l9i§5£><b*i& 0 

[0 3 14] 

ffi.tl&W.ftLZWSlf&^tiLmzmW.ZIXT^Zo BP^^ Ell 6 (A) <Dr-y? l )> 
Wl3a, Halt 1 1 a *lTV>& a > ? ^ hg& 1 6 

a <h KW >mm 2 aiz&j8.2tix\t*&3> 9 ? hgRl 7 a OW*SEfL4«a£ 

£fc&»ffcvM£«KElt$ftTv>&o 

[0 3 1 5] 

016 (B) <DYv ? <J yyffiffi. 1 3 b, 1 4 btt, V-Xflltl 1 b 
lz&mLX\<*Z>*>9 ? Ymi 6b£ >tI*$1 2 b «J&£ *tTv^ n > 
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